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The  Institute's  Collaborative  and  Field  Research  Program  has  been  characterized  this 
year  by  a  number  of  organizational  changes  which  will  enable  it  to  better  fulfill  its 
task  of  carrying  on  the  institute's  principal  directed  field  research  program.     Despite 
these  changes,  the  accomplishments  have  been  highly  significant.    The  major  event 
was  the  resignation  of  the  Associate  Director,  Dr.  Warren  Huber,  in  January  1972 
who  had  occupied  this  position  since  November  1970.     It  was  during  Dr.   Huber's 
tenure  that  major  organizational  changes  were  made  in  the  program  for  which  the 
Institute  owes  its  gratitude. 

Despite  our  distress  in  losing  Dr.  Huber,  we  were  successful  in  recruiting  Dr.  Leo  Fox 
as  the  new  Associate  Director.    Dr.  Fox,  an  outstanding  scientist  and  administrator, 
was  formerly  with  the  National  Aeronautics  and  Space  Administration  as  Director  of 
the  Aeronautical  Life  Sciences  Division.    We  are  indeed  fortunate  to  have  him  as  a 
member  of  our  staff.     Dr.  Fox  assumed  his  new  duties  in  May  1972. 

Dr.  Eldon  L.  Eagles  assumed  the  duties  of  Acting  Associate  Director,  Collaborative 
and  Field  Research,  in  the  period  between  Dr.  Huber's  resignation  and  Dr.  Fox  joining 
our  staff. 

The  Collaborative  and  Field  Research  Program  of  NINDS  has  to  do  with  collaborative, 
directed,  and  field  type  research  in  the  overall  effort  to  accomplish  the  scientific 
objectives  of  the  Institute.    It  organizes,  develops,  and  coordinates  studies  that  require 
strong  centralized  direction  and  which  may  be  too  large  or  too  complex  to  be  carried 
out  by  a  small  group  or  small  groups.    Much  of  this  directed,  targeted  research  is  carried 
out  on  a  collaborative  basis. 

Some  of  the  collaborative  programs  and  controlled  clinical  trials  that  are  supported  by 
the  National  Institute  of  Neurological  Diseases  and  Stroke  through  contracts  as  directed 
research  are:    1)  The  Collaborative  Perinatal  Research  Project  in  which  14  institutions 
were  enlisted  to  carry  out  a  long  term — -over  ten  years — study  of  some  nearly  sixty 
thousand  pregnancies  under  a  very  tight  protocol.    The  Coordinating  Center  for  the 
Collaborative  Perinatal  Research  Project  is  the  Perinatal  Research  Branch  of  C&FR  here 
in  Bethesda.    2)  The  Study  of  Cerebral  Death  being  carried  out  at  eight  institutions  with 
the  coordinator  at  another.    (The  Project  Officer  from  Collaborative  and  Field  Research 
assigned  to  this  project  maintains  close  liaison  with  the  Coordinating  Center  and  with  the 


eight  collaborative  units).    3)  A  cooperative  study  of  anti-convulsant  drugs  being  carried 
out  at  several  institutions  with  the  coordinating  effort  being  done  here  in  the  Applied 
Neurologic  Research  Branch.    4)  An  Intramural  group,  the  Laboratory  of  Neural  Control 
is  coordinating  sensOry  prosthesis  program  under  contract  through  the  Administrative 
Office  of  C&FR. 

in  addition  to  these  programs  which  are  collaborative  in  nature,  a  part  of  the  mission  of 
C&FR  is  the  carrying  out  of  field  programs  in  areas  of  concern  to  the  Institute.    An  example 
of  such  field  studies  are  those  being  carried  out  by  the  Epidemiology  Branch,  on  Guam, 
where  research  is  being  done  into  the  epidemiology  of  amyotrophic  lateral  sclerosis  and 
Parkinson's  Disease-Dementia,  both  of  which  ore  apparently  endemic  on  Guam. 

One  of  the  features  that  distinguishes  Collaborative  and  Field  Research  from  the  Extramural 
Research  program  is  the  fact  that  its  activities  are  carried  out  under  contract  rather  than 
through  the  grant  mechanism.     Its  activities  are  distinguished  from  the  Intramural  Program, 
although  there  are  some  overlaps  in  this  regard,  because  of  the  amount  of  material  that 
comes  from  the  outside  to  the  on-campus  operation. 

At  the  time  Dr.  Huber  assumed  the  position  of  Associate  Director,  the  Collaborative 
and  Field  Research  program  was  made  up  of  several  branches  and  one  section,  that  of 
Special  Chronic  Disease  Studies  which  was  organizationally  located  within  the  Office 
of  the  Associate  Director.    The  several  branches  were:    the  Perinatal  Research  Branch, 
the  Special  Projects  Branch,  and  the  Epidemiology  Branch.    The  largest  of  these  was  the 
Perinatal  Research  Branch. 

CENTRAL  NERVOUS  SYSTEM  STUDIES  BRANCH 

The  Section  of  Special  Chronic  Disease  Studies,  headed  by  Dr.  Carleton  Gajdusek,  was 
organizationally  a  part  of  the  Office  of  the  Associate  Director.     On  July  1,   1971  the 
operation  was  given  branch  status  and  became  the  Central  Nervous  System  Studies  Branch. 
This  operation  supports  a  multi-faceted  program.    The  role  of  this  group  under  the 
Collaborative  and  Field  Research  program  evolves  from  the  fact  that  the  mission  of 
Collaborative  and  Field  Research  covers  work  that  must  be  done  using  resources  beyond 
the  immediate  geographic  area  of  the  National  Institutes  of  Health.    The  work  that 
Dr.  Gajdusek  is  doing  is  vital  to  furthering  our  understanding  of  chronic  neurological 
diseases.    We  must,  of  necessity,  keep  his  role  flexible  in  order  that  he  may  push  forward 
on  many  fronts  to  increase  our  understandings  of  chronic  degenerative  neurological  diseases. 
The  activities  of  the  Branch  and  its  accomplishments  could  not  have  been  reached  if  the 
operation  was  kept  on  a  self-contained  basis  here  at  NIH.    This  vital  program  could  not 
be  carried  out  by  a  group,  no  matter  how  large,  working  here  alone.    A  continuing 
relationship  across  the  world  is  required,  not  just  for  the  exchange  of  information  so  vital 
to  any  scientific  activity,  but  for  the  exchange  of  data  and  material  and  an  interchange 
of  personnel .     For  example.  Dr.  Paul  Brown  from  Dr.  Gajdusek's  operation  is  in  Paris. 
Dr.  Michael  Alpers  from  Perth,  Australia,  visits  here  as  a  consultant  quite  frequently. 
Dr.  Gajdusek  spends  almost  six  months  a  year  visiting  laboratories  In  Paris,  London, 
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Australia,   Iceland,  and  elsewhere  talking  and  working  with  counterpart  workers  in  the 
rieldo    The  Central  Nervous  Siudies  Branch  shares  material  with  groups  in  Iceland,  Guam, 
Australia,   France,  and  Russia,  piecing  together  the  total  picture  of  potentially  infectious 
diseases  in  order  to  establish  an  overaii  profile.    The  diversified  nature  of  this  operation 
can  be  judged  from  the  fact  that  much  of  the  neuropathology  for  the  studies  is  done  in 
London  and  San  Diego.    The  epidemiologic  aspects  ore  done  here  in  Bethesda,  at  Perth, 
Australia,  and  at  Port  Moresby,  New  Guinea.    The  microbiological  work  is  done  at 
Bethesda,  Maryland;  Patuxent,  Maryland;  and  Hamilton,  Montana;  and  the  Wister 
Institute  in  Philadelphia,  Pennsylvania. 

It  should  be  noted  that  Dr.  Gajdusek's  travels,  for  a  good  part  of  his  time,  are  in  New 
Guinea — not  only  studying  the  chronic  infectious  neurological  disease,  Kuru—but  also 
studying  the  culture  of  the  vanishing  primitive  society  that  is  there.    The  widespread 
nature  of  the  operation  can  be  further  judged  from  the  fact  that  Dr.  Gajdusek's  group 
has  animal  holdings  in  colonies  at  Patuxent,  Maryland;  Otisville,  New  York;  New 
Iberia,  Louisiana;  San  Antonio,  Texas;  and  Davis,  California.    Thus,  one  notes  that  a 
Collaborative  and  Field  Research  operation  of  this  type  has  to  do  with  directed  research 
of  a  collaborative  nature  and  that  his  operation  transcends  both  intramural  activities  as 
well  as  extramural  activities. 

Because  it  was  felt  that  the  Special  Chronic  Disease  Study  Section  which  was  under  the 
Office  of  the  Associate  Director  for  C&FR  was  a  large  enough  and  specific  enough  type 
of  operation  to  warrant  branch  status,  it  was  recommended  that  its  name  be  changed  to 
the  Chronic  Nervous  System  Studies  Branch.    This  was  approved  in  June  of  1971  and 
became  effective  July  1,  1971. 

Recently  there  have  been  problems  with  the  continued  maintenance  of  the  laboratories 
at  Patuxent  because  of  the  need  of  the  Department  of  Interior's  Wildlife  Service  to 
regain  some  of  the  building  space  which  they  have  permitted  us  to  use  for  Dr.  Clarence 
J.  Gibbs'  operation.    At  the  present  time,  space  is  being  sought  at  Fort  Detrick  at 
Frederick,  Maryland. 

SPECIAL  PROGRAMS  BRANCH 

At  the  time  the  Central  Nervous  System  Studies  Branch  was  established,  the  Program 
Analysis  Unit  in  the  Office  of  the  Director  was  abolished  and  the  staff  transferred  to  the 
Collaborative  and  Field  Research  program  and  organized,  with  branch  status,  as  the 
Special  Programs  Branch.    This  Branch  was  assigned  the  responsibility  of  continuing  and 
maintaining  the  Special  Information  Program  activities  of  the  Institute  and  for  continuing, 
maintaining,  and  developing  the  PL-480  programs  applicable  to  the  field  of  Neurology. 
The  unit  will  continue  the  various  Special  Information  Programs  and  will  assist  in  the 
development  and  organization  of  workshops  and  symposia  concerned  with  the  field  of 
neurological  research. 


INFECTIOUS  DISEASES  BRANCH 

The  Importance  of  the  effect  of  viruses  upon  pregnancy  and  Its  outcome  hove  been  well 
exemplified  by  the  work  of  Dr.  John  Sever  and  his  group.    The  diversified  interest  of 
Dr.  Sever's  program  rrade  it  essential  to  remove  the  Infectious  Diseases  Section  from 
PRB.    This  was  accomplished  in  the  reorganization.    The  Infectious  Diseases  Branch  in 
coilaboration  with  the  infectious  Diseases  Task  Force  of  PRB  will  continue  lo  exploit 
the  information  available  in  the  sera  that  have  been  collected  from  the  mothers  and 
their  offspring  in  the  Collaborative  Perinatal  Project. 

The  Branch  is  responsible  for  research  in  four  principal  areas-. 

1  .    Epidemiological  -  Laboratory  Studies  of  Perinatal   Infections  and  Pediatric 
Diseases 

Specifically:    Develops  and  utilizes  large  scale  microbiological  methods  to  study 
relation  betv/een  viral,  protozoa,  bacterial  infections,  and  birth  defects,  related 
abnormalities,  and  pediatric  diseases. 

2.  Primate  and  Small  Animal  Studies  of  infections 

Specifically:    Conducts  investigations  with  pregnant  and  nonpregnant  animals  using 
infectious  materials.    A  number  of  different  animal  species  are  inoculated  with  viruses, 
protozoa, and  bacteria  to  produce  antisera  to  these  agents  and  to  determine  the  effects 
of  the  microorganisms  on  the  animals  and  fetal  tissues. 

3.  Chronic  Infections  -  Tissue  Culture  and  Experimental  Animals 

Specifically:    Investigates  recovery  of  infectious  agents  and  chromosome  changes  using 
tissue  specimens  from  patients  under  care  at  the  Clinical  Center,  NIH,  and  other 
materials  submitted  by  collaborating  and  ancillary  investigatories.    Correlates  this 
information  with  clinical  findings,  studies  using  tissue  culture,  biochemical  tests, 
electron  microscopy  and  experimental,  as  well  as,  with  the  seroepidemiologic  findings 
of  studies  of  chronic  infections  and  diseases. 

4.  Volunteer  -  Vaccine  -  Prevention  Investigations 

Specifically:    Studies  the  effects  of  specially  selected  viruses  in  human  volunteers  and 
other  populations.    Determines  disease  spectrum  and  mechanism  of  pathogenicity, 
prepares  prototype  human  antisera,  determines  means  of  transmission,  investigates 
possible  development  of  vaccines,   and  other  methods  of  prevention  or  possible  therapy 
for  these  agents. 
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OFFICE  OFBIO/VETRY 

The  Office  of  Biometry,  long  and  close!/  involved  particularly  with  the  Collaborative 
and  Field  Research  Program  but  also  with  all  other  Programs  of  the  institute,  was  formally 
transferred  to  C&FR  on  December  17,  1971 .    it  is  feit  that  this  move  will  provide  for 
closer  participation  of  ail  elements  in  the  task  of  successfully  reaching  the  goals  of  the 
institute.    The  wide  variety  of  services,  research  and  significant  accomplishments  of  the 
Office  of  Biometry  are  clearly  demonstrated  in  the  report  of  its  chief. 

The  Office  of  Biometry  is  a  centra!  resource  for  service  in  statistics,  mathematics,  data 
processing  and  computer  technology  to  NSNDS.     Its  services  range  from  brief  consulta- 
tions to  complete  executions  of  major  projects.    The  Office  of  Biometry  carries  out 
research  in  mathematical  statistics  for  current  and  anticipated  use  in  NiNDS  programs. 
The  Office  of  Biometry  also  provides  consultation  and  service  to  other  organizations 
undertal<ing  research  in  the  crea  of  NiNDS  interest. 

The  Office  of  Biometry  consists  of  the  Office  of  the  Chief,  the  Section  on  Mathematical 
Statistics,  the  Section  on  Applied  Statistics,  and  the  Section  on  Systems  Design  and 
Data  Processing. 

A  further  reorganization  of  the  Office  of  Biometry  involved  the  transfer  of  certain 
personnel  directly  concerned  with  the  analyses  of  data  in  the  Perinatal  Research  Project 
to  the  Perinatal  Research  Branch,    This  placed  the  responsibility  for  the  actual  analysis 
of  data  within  the  Perinatal  Research  Branch,    However,  as  the  Director  of  NINDS 
clearly  pointed  out, "the  Office  of  Biometry,  although  no  longer  administratively 
responsible  for  the  execution  of  data  analysis,  is  expected  to  continue  to  play  a  key 
role  in  maintaining  the  technical  excellence  of  the  Program  through  a)  its  participation 
in  planning  the  analysis,  b)  providing  technical  assistance  in  the  preparation  of  protocols 
and  specifications  for  analysis,  c)  assisting  in  preparing  the  results  in  meaningful  and 
readily  interpretable  forms." 

The  reorganizationa!  changes  within  the  Office  of  Biometry  provides  the  opportunity 
for  the  Office  to  play  a  stronger  consultive  role  within  the  Institute  and  to  develop 
programs  responsible  to  the  needs  of  the  Institute  for  the  future.    Another  important 
opportunity  both  to  the  institute  and  to  members  of  the  staff  of  the  Office  of  Biometry 
is  to  develop  a  stronger  program  of  research.    This  research  program  although  it  should 
not  detract  from  the  important  consultive  services  of  the  Office  is  extremely  important 
to  the  professional  futures  of  many  of  the  staff  members  and  can  increase  the  usefulness 
of  the  Office  to  other  research  programs  within  the  Institute. 

PERINATAL  RESEARCH  BRANCH 

Dr.  Joseph  S,  Drage  was  appointed  Acting  Chief  and  given  the  task  of  reorganizing 
the  Perinatal  Research  Branch  with  the  categorical  sections  being  discontinued  and  the 
following  sections  being  organized;    a  Section  on  Data  Collection,  a  Section  for 
Production  of  Data  Analysis,  and  a  Section  on  Professional  Staff  Consultants.    This  was 
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accomplished  February  1,  1972.     It  was  requested  and  approval  obtained  to  transfer 
personnel,  immediately  involved  in  the  Perinatal  Research  Project,  from  the  Office  of 
Biometry  to  the  Perinatal  Research  Branch.    Attangements  were  made  to  transfer  ten 
individuals,  system  analysts  and  programmers  who  had  been  intimately  involved  with 
the  Perinatal  Project,  from  the  Section  on  System  Design  end  Data  Processing  of  the 
Office  of  Biometry  to  the  Section  for  Production  of  Data  Analysis  of  the  Perinatal  Research 
Branch.    The  Perinatal  Research  Branch  now  consists  of  the  Office  of  the  Chief  and  the 
following  sections:    Section  on  Project  Services,  Section  on  Pathology,  Section  for  Data 
Collection,  Section  for  Production  of  Data  Analyses,  and  Professional  Staff  Consultants 
Section. 

After  discussion  with  the  Perinatal  Research  Committee,  the  Acting  Chief  of  PRB  and 
the  Chief  of  the  Office  of  Biometry  decided  that  a  small  committee  for  coordinating 
the  use  of  the  data  would  be  desirable.    This  has  been  done  and  the  committee  has 
been  named  the  Coordinating  Committee  For  Data  Analysis.    The  Coordinating  Committee 
for  Data  Analysis  has  been  meeting  weekly  since  January  10,  1972.     Its  members  con- 
sist of  Dr.  Janet  Hardy  from  the  Project  Directors'  group,  Mr.  Samuel  Shapiro  from  the 
Perinatal  Research  Committee,  Mr.  William  Weiss,  Chief  of  the  Office  of  Biorretry, 
Dr.  Joseph  S.  Drage,  Acting  Chief  of  the  Perinatal  Research  Branch,  and  the  Associate 
Director,  C&FR.    Dr.  Leo  Doerfler  was  later  appointed  as  an  additional  member  to  the 
Coordinating  Committee  for  Data  Analysis  and  Mr.  Samuel  Shapiro  was  finally  designated 
as  Chairman  of  the  Committee. 

It  should  be  noted  that  the  Perinatal  Research  Committee's  term  of  office  automatically 
expires  on  June  30,  1972.    A  decision  has  been  made  that  a  group  similar  to  the  Perinatal 
Research  Branch  should  be  established  as  an  ad  hoc  advisory  group. 

The  Perinatal  Research  Committee  has  served  an  extremely  Important  role  in  helping 
to  set  the  Perinatal  Research  Branch  on  an  even  keel.    The  Perinatal  Research  Committee 
has  been  made  up  of  dedicated,  knowledgeable,  professional  individuals  who  have 
devoted  a  considerable  amount  of  time  to  the  Perinatal  Research  Project.    They  have 
carried  out  contract  reviews,  they  have  provided  expertise  in  reviewing  the  activities 
of  the  Task  Forces  which  were  created  by  the  Perinatal  Research  Committee,  and  they 
have  considered  new  proposals  as  they  came  In.     For  a  long  time  the  Perinatal  Research 
Committee  has  served  as  a  guiding  and  supporting  hand  for  the  Collaborative  Perinatal 
Research  Project. 

CONCLUSION 

This  report  is  In  part,  an  abbreviated  version  of  the  report  prepared  by  Dr.  Warren  Huber 
at  the  time  of  his  resignation  in  January  1972.     It  has  been  updated  to  take  care  of 
accomplishments  since  that  time.    In  conclusion,  it  Is  our  opinion  that  we  now  have  the 
organizational  structure  and  the  leadership  in  our  Collaborative  and  Field  Research 
Program  to  conduct  our  directed  research  programs  on  a  planned  programmatic  basis  with 
Individual  staff  responsibilities  for  specific  disease  areas.     It  is  also  our  opinion  that  we 
now  have  an  opportunity  to  build  strong  interfaces  with  individual  research  programs  In 
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our  Intramural  Program  where  it  is  appropriate.    This  type  of  coordination  of  Institute 
research  programs  should  of  course^  involve  our  Extramural  Program  of  research  grant 
and  research  training  grant  support  in  a  complimentary  manner.    Through  our  more 
directed  research  programs  we  have  an  opportunity  to  attack  areas  where  there  are 
crucial  gaps  in  knowledge  and  where  special  research  opportunities  present  themselves 
because  of  the  unique  capabilities  of  the  Institute  not  easily  found  in  other  biomedical 
institutions  throughout  the  country. 
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Annual  Report  of  the  Section  on  Communicative  Disorders 

Collaborative  and  Field  Research 
National  Institute  of  Neurological  Diseases  and  Stroke 

Since  the  section  was  established  in  April  1972  the  major  effort  has  been  to 
develop  and  coordinate  a  directed  research  program  to  improve  the  diagnosis 
and  treatment  of  communicative  and  other  sensory  disorders .   Building  on 
plans  and  recommendations  of  a  C&FR  staff  task  force  and  the  review  by  an 
ad  hoc  advisory  committee  of  non-government  authorities,  research  contracts 
have  been  solicited  and  reviewed,  and  are  being  negotiated  to  begin  research 
projects  in  l)  Infant  Hearing  Health  2)  Hearing  Aid  Tailoring  and  3)  Cross- 
modality  Sensory  Aids.   Contracts  totalling  approximately  $205,000  will  be 
funded  from  the  FY  '72  budget  of  this  section  as  the  negotiations  are 
completed. 

Infant  Hearing  Health.  A  contract  with  Stanford  Research  Institute  at  a 
level  of  $100,000  for  the  first  year  will  fulfill  the  requirements  of 
Requests  for  Proposals,  NIH-NINDS  72-05,  72-06,  72-07-   This  will  develop 
and  clinically  validate  a  three  stage  system  for  screening  and  diagnosing 
infants  and  pre-linguistic  children  for  hearing  impairments.   The  system  will 
make  maximal  use  of  well  informed  parents  who  have  continual  contact  with  the 
child  during  his  early  months.   Such  early  detection  of  hearing  impainnent 
should  allow  earlier  and  more  effective  initiations  of  alternative  language 
development  training  and  hopefully  reduce  the  ultimate  langiiage  and  speech 
deficit  in  hearing  impaired  children.   The  initial  study  calls  for  a  one 
year  cross-sectional  evaluation  of  the  screening  and  diagnosing  systems. 
This  may  be  followed  by  a  longitudinal  study  of  the  children  for  a 
verification  of  the  predictiveness  of  these  diagnostic  tests. 

Hearing  Aid  Tailoring  Program.   Prototype  models  of  a  wearable  clinical 
research  hearing  aid  with  individually  tailorable  characteristics  will  be 
developed.   Such  aids  are  required  for  planned  clinical  and  field  studies 
which  will  relate  the  configuration  of  residual  auditory  function  to  the  aid 
characteristics  which  optimize  the  impaired  patient's  communicative 
efficiency.   The  engineering  design  and  prototype  development  contract  is 
being  negotiated  with  CBS  Laboratories  for  approximately  $79jOOO  to  answer 
the  requirements  of  RFP  NIH-NINDS  72-08.   The  program  should  be  completed 
within  ten  months  and  three  prototype  models  delivered  to  NIH  for 
evaluation. 

Cross -modality  Sensory  Aids.  A  contract  is  being  negotiated  with  the  Johns 
Hopkins  University  School  of  Medicine  to  study  the  effectiveness  of  a  feed- 
back presentation  of  visual  and/or  tactile  patterned  stimulation  derived 
from  the  infant's  utterances  in  modifying  the  deaf  infant's  own  vocalization 
patterns.   The  goal  of  this  study  is  to  determine  the  feasibility  of  using 
such  dynamic  tactile  feedback  as  a  wearable  sensory  aid  to  hearing  impaired 
infants  to  improve  their  language  and  speech  development.   The  cost  for  the 
first  year  of  the  two  year  study  is  $25,000. 

In  addition  to  these  new  contracts,  it  is  planned  that  the  Information 
Center  for  Hearing,  Speech  and  Disorders  of  Human  Communication  at  Johns 
Hopkins  University  Medical  School  will  initiate  a  study  of  the  current 


attitudes  and  practices  of  the  public  and  professional  commiinities  concerning  \ 
the  importance  and  inrpact  of  early  detection  of  hearing  impainaente  in 
children.  This  work  is  expected  to  be  conducted  under  an  existing  contract 
with  NINDS  through  the  Special  Projects  Branch  with  possible  siipplenent  to 
that  contract  as  required. 

Also,  Dr.  Miirray  has  continued  ongoing  laboratory  research  in  photoreceptor 
membrane  physiology  and  excitation  in  collaboration  with  the  Laboratory  of  '  f 
Neurophysiology,  IE,  NIKDS.   (reported  under  projects  NDS  (l)-65  LKP/SP  1279 

and  ros  (l)-69  LNP/SP  l690)l 
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ANNUAL  REPORT 

July  1,  1971  through  June  30,  1972 

Applied  Neurologic  Research  Branch 
Collaborative  and  Field  Research 
National  Institute  of  Neurological  Diseases  and  Stroke 
National  Institutes  of  Health 


The  Branch  was  renamed  the  Applied  Neurologic  Research  Branch  during  the 
fiscal  year  to  more  accurately  reflect  its  mission.   The  addition  to  the 
staff  of  a  biostatistician  and  a  programmer  was  welcome  to  support  responsi- 
bilities to  the  Anticonvulsant  Drug  Program,  and  support  of  the  activities  of 
the  Advisory  Committee  on  the  Epilepsies,  its  subcommittees  and  Task  Forces, 
the  NINDS  Ad  Hoc  Committee  on  Cerebral  Death,  the  NINDS  Ad  Hoc  Committee  on 
Anticonvulsant  Drugs,  and  the  head  injury  and  epilepsy  information  services. 

Section  on  Epilepsy 

A  Pharmacology  Laboratory  was  established,  headed  by  Harvey  J.  Kupferberg,  Ph.D. 
Although  the  conversion  of  a  conference  room  into  the  laboratory  required  much 
more  time  than  had  been  estimated,  the  laboratory  was  involved  quickly  with 
problems  from  collaborating  institutions;  several  research  projects  have  been 
undertaken  to  complement  the  anticonvulsant  drugs  studies  in  progress  under 
research  contract  support.   Of  particular  interest  is  the  metabolism  and  in- 
teractions of  anticonvulsant  drugs,  the  determination  of  serum  levels  in  pa- 
tients on  investigational  drug  therapy,  and  consultation  with  other  workers 
throughout  the  country.   A  method  for  the  determination  of  carbamazepine  was 
published  (Kupferberg,  H.J.:   GLC  Detei-mination  of  Carbamazepine  in  Plasma. 
Jour.  Pharm.  Sci.  61,  284-286,  1972.)   An  electron-capture  GLC  method  was 
devised  for  the  determination  of  clonazepam.   Blood  samples  from  the 
University  of  Virginia  Hospital  and  Medical  College  of  Wisconsin  absence  drug 
study  were  analyzed  for  clonazepam  and  ethosuximide .   Blood  and  urine  samples 
from  cerebral  death  study  patients  were  analyzed  for  sedative  drugs  which  may 
have  contributed  to  electrocerebral  silence  in  the  electroencephalogram. 

The  NINDS  Ad  Hoc  Committee  on  Anticonvulsant  Drugs  met  in  November  1971  and 
March  1972.   As  the  training  and  experience  of  each  member  of  the  Committee 
differs,  a  variety  of  opinions  and  suggestions  is  offered  to  the  Institute 
about  proposals  for  new  research  contracts,  pharmacology  of  investigational 
anticonvulsant  drugs,  and  about  research  in  progress;  priorities  for  proposed 
studies  of  investigation  anticonvulsant  drugs  are  established.   The  Committee 
functions  in  a  highly  efficient  and  productive  manner,  providing  unique  con- 
sultative service  to  the  Institute. 

The  Section  continued  its  liaison  activities  with  the  pharmaceutical  industry; 
8  companies  provided  pharmacologic  information  to  the  Institute  about  anti- 
convulsant drugs.   Drugs  from  four  companies  are  being  evaluated  under  NINDS 
sponsored  research  contracts;  four  additional  companies  have  provided  animal 
and  clinical  data  to  the  Institute  for  consideration  by  the  Committee.   Four 
clinical  studies  are  in  progress:   At  the  University  of  Virginia  and  the 
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Medical  College  of  Wisconsin,  clonazepam  and  ethosuximide  are  compared  in  the 
treatment  of  absence  epilepsy;  at  New  Castle  State  Hospital,  New  Castle, 
Indiana,  carbamazepine ,  phenobarbital ,  and  diphenylhydantoin,  and  combinations 
of  these  drugs,  are  compared  in  patients  with  intractable  generalized  seizures; 
at  the  University  of  Washington,  Seattle,  Washington,  sulthiame  and  diphenyl- 
hydantoin are  compared  in  a  double-blind  evaluation  in  patients  with  partial 
seizures  with  complex  symptomology .   A  primate  study,  also  at  the  University 
of  Washington,  investigates  the  relationship  of  blood  levels  of  anticonvulsant 
to  seizure  frequency  and  behavioral  changes. 

Four  pharmaceutical  companies  have  requested  advice  from  Section  staff  and  the 
Ad  Hoc  Committee  about  pharmacology  and  clinical  results  obtained  in  their 
studies.   This  free  exchange  of  information  has  enabled  the  Committee  to  keep 
abreast  of  developments  in  the  anticonvulsant  field,  and  at  the  same  time 
enabled  industry  to  obtain  helpful  consultation  from  experts  before  embarking 
on  lengthy  and  expensive  trials  in  man. 

EEC  telemetry  has  been  developed  as  an  ancillary  technique  during  the  absence 
drug  trials   and  has  been  found  to  be  the  best  criterion  for  measurement  of 
control  of  paroxysmal  abnormal  discharge.   Continuous  12-hour  EEC  recordings 
are  made  on  FM  tapes  of  patients  in  the  absence  drug  studies,  and  evaluation 
of  the  electroencephalogram  is  made  at  NIH.   Excellent  correlation  has  been 
made  with  telemetered  EEC  and  trained  observers  of  the  same  seizures.   How- 
ever, the  number  of  seizures  estimated  by  the  observer  is  usually  less  than 
that  ascertained  by  telemetered  recording,  suggesting  that  brief  seizures  are 
not  recognized  by  a  trained  observer.   Thus,  the  telemetered  EEC  appears  to  be 
a  very  sensitive  means  of  determining  changes  in  seizure  pattern  due  to  anti- 
convulsant drugs. 

Sixty-nine  patients  have  entered  a  double-blind  study  of  sulthiame  and  diphenyl- 
hydantoin at  the  University  of  Washington.   Patients  with  partial  seizures  are 
evaluated  over  a  14-month  period;  accurate  recordings  of  seizure  incidence, 
drug  effects,  anticonvulsant  drug  blood  level  determinations,  and  measures  of 
psychological  and  social  functioning  are  made.   The  study  will  be  concluded 
in  the  next  fiscal  year.   Concurrent  with  its  conclusion,  a  pilot  study  of 
another  drug,  carbamazepine,  will  be  undertaken  in  the  same  patient  popula- 
tion, pursuant  to  a  recommendation  from  the  NINDS  Ad  Hoc  Committee  on 
Anticonvulsant  Drugs. 

Patients  with  generalized  seizures  refractory  to  treatment  with  presently 
available  drugs  are  studied  at  New  Castle  State  Hospital.   Carbamazepine,  an 
investigational  anticonvulsant  drug  ,  has  been  found  to  be  as  effective  as 
two  marketed  drugs,  phenobarbital  and  diphenylhydantoin.   Combinations  of 
these  three  drugs  appear  highly  effective.   A  detailed  analysis  of  these  data 
is  in  progress . 

The  Committee  recommended  that  the  Institute  sponsor:   (1)   A  study  of  the 
psychological  and  encephalographic  correlates  of  carbamazepine  in  partial 
epilepsy  at  Lafayette  Clinic,  Detroit,  Michigan;  (2)   a  pilot  study  of  the 
pharmacologic  prophylaxis  of  posttraumatic  epilepsy  at  the  University  of 
Kansas  Medical  Center;  and  (3)  the  metabolism  of  diphenylhydantoin  in  man  by 
Parke-Davis.   Much  planning  has  taken  place  to  prepare  for  these  activities 


which  will  begin  early  in  the  next  fiscal  year. 

In  collaboration  with  the  National  Institute  of  Mental  Health,  HSMHA,  an  epi- 
demiological survey  was  made  for  the  prevalence  and  incidence  of  convulsive 
disorders  among  3rd  grade  students  in  Washington  County,  Maryland,  using  a 
direct  survey  technique  of  an  entire  segment  of  the  population.   A  detailed 
neurological  examination  of  200  students  was  made,  and  electroencephalograms 
were  interpreted  by  two  independent  readers.   Findings  from  the  examinations 
will  be  correlated  with  those  from  a  mail  survey  of  all  3rd  grade  students 
taken  before  the  physical  examinations,  and  projections  made  about  the  epi- 
demiology of  convulsive  disorders  in  children.   Interestingly,  there  appears 
to  be  a  greater  prevalence  and  incidence  of  convulsive  disorders  than  has  been 
obtained  with  previous ,  less  thorough  surveys . 

The  Advisory  Committee  on  Epilepsy  sponsored  two  workshops  and  one  sjmiposium. 
In  November  1971,  a  workshop  on  epidemiology  in  epilepsy  was  held  in  Minneapolis, 
Minnesota,  to  develop  guidelines  for  future  epidemiological  investigations  of 
the  prevalence  and  incidence  of  convulsive  disorders.   A  monograph  will  be 
published  for  the  use  of  investigators.   Also  in  November  1971,  a  workshop  was 
held  on  experimental  animal  models  of  epilepsy  in  Colorado  Springs,  Colorado. 
Prominent  investigators  who  developed  and  used  a  particular  animal  model  were 
invited  to  participate  and  describe  their  methodology  in  detail  so  that  a  com- 
pilation of  all  animal  models  would  be  available  to  young  scientists.   This 
conference  was  highly  successful,  and  the  Monograph  will  be  published  in 
September  1972,  An  international  symposium  on  the  Pharmacology  of  Antiepileptic 
Drugs  was  held  in  September  1971  at  Scottsdale,  Arizona.   The  book, 
Antiepileptic  Drugs  will  be  published  in  June  72  by  Raven  Press,  containing  52 
chapters  by  prominent  investigators;  the  complete  pharmacology  of  all  classes 
of  antiepileptic  drugs  and  in  many  instances,  original  data  will  be  given. 
Pre-publication  interest  in  the  book  has  been  very  high,  and  eagerly  it  is 
awaited  by  clinicians  and  laboratory  investigators. 

A  bibliography  on  epilepsy  from  1900  to  1950  has  been  placed  onto  computer 
tape  for  publication  by  the  U.  S.  Government  Printing  Office.   The  bibliography 
will  contain  more  than  12,000  classified  citations  to  complement  Epilepsy 
Abstracts  which  provides  reference  to  research  since  1947.   Epilepsy  Abstract 
Retrieval  Service  (EARS) ,  a  free  text  search  and  retrieval  system  based  upon 
Epilepsy  Abstracts  was  demonstrated  a  powerful  research  tool.   Every  word  of 
each  abstract  is  a  keyword  permitting  rapid  thorough  searchers  of  the  litera- 
ture from  any  of  a  variety  of  terminals.   EARS  was  demonstrated  at  meetings  of 
the  Epilepsy  Foundation  of  America  and  evaluated  at  5  university-neurology 
departments  during  a  four-month  period.   Consideration  is  being  given  to  ex- 
pansion of  the  data  base  to  include  general  neurological  references  in  addition 
to  epilepsy. 

The  first  meeting  of  the  Comnission  on  Antiepileptic  Drugs  of  the  International 
League  Against  Epilepsy  was  held  at  Scottsdale,  Arizona,  in  September  1971. 
The  European  representatives  of  the  Commission  discussed  common  problems  and 
decided  to  survey  the  pharmaceutical  industries  in  their  own  and  neighboring 
countries  to  gain  knowledge  of  the  current  state  of  investigational  anticon- 
vulsant drugs  in  Europe.   Dr.  Anthony  J.  Glazko  of  Parke-Davis  discussed  the 
technological   problems  involved  in  developing  a  repository  dosage  form  of 
anticonvulsants  for  use  in  developing  countries. 
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Section  on  Head  Injury 

The  NINDS  Collaborative  Study  of  Cerebral  Death  became  fully  operational  in 
all  eight  clinical  centers  and  the  coordinating  center  early  in  FY  1972. 
Approximately  the  first  six  months  of  the  pilot  phase  of  the  study  were  spent 
testing  the  procedural  and  technical  elements  of  the  project,  establishing  an 
executive  capability,  and  finding  solutions  to  several  unanticipated  problems 
that  arose  only  after  data  collection  began.   In  general,  the  study  was 
initiated  with  somewhat  fewer  problems  than  expected  in  areas  such  as 
identifying  and  enrolling  eligible  patients,  completing  checksheets,  and 
enlisting  the  cooperation  of  the  large  number  of  persons  involved  in  the  study 
in  each  of  the  clinical  centers. 

By  the  end  of  April,  1972,  approximately  300  cases  had  been  enrolled  in  the 
study,  and  checksheets  for  each  of  these  had  been  processed  by  the  coordina- 
ting center.   Quality  control  of  the  very  large  number  of  specialized 
observations  being  made  was  insured  by  periodic  reviews  of  actual  records  in 
each  of  the  centers.   These  were  conducted  by  EEC  and  Neuropathology  Review 
Committees  composed  of  leading  experts  in  each  of  these  specialty  areas.   The 
review  committees  found  minor  differences  among  the  centers  in  certain 
technical  aspects  of  EEC  recording  and  processing  of  histological  specimens, 
but,  in  general,  the  data  has  been  both  high  in  quality  and  uniform  from 
center  to  center. 

A  preliminary  analysis  of  data  gathered  to  date  indicated  that  the  criteria 
for  cerebral  death  currently  in  widespread  use  in  this  country  and  abroad  are 
probably  too  conservative.   A  definitive  statement,  however,  as  to  the  final 
criteria  which  will  prove  both  necessary  and  sufficient  for  this  diagnosis 
will  have  to  await  a  more  complete  statistical  analysis  of  an  even  larger 
number  of  cases. 

About  midway  through  the  fiscal  year,  it  became  evident  that  a  more  intensive 
investigation  of  EEC's  containing  biological  activity  might  lead  to  definite 
EEC  signs  of  irreversible  loss  of  brain  function  that  could  be  interpreted 
hours  or  even  days  before  an  EEC  became  completely  isoelectric.   A  meeting 
was  held  in  Chicago  of  all  project  electroencephalographers  and  consultants, 
and  the  problems  involved  with  the  standardization  of  EEC  interpretation  were 
discussed.   Eventually,  a  checksheet  was  formulated  on  which  biological 
activity  and  artifacts  in  EEC's  could  be  quantified  and  classified  in  a 
standard  manner.   The  checksheet  has  now  been  evaluated  for  inter-interpreter 
variability  and  should  be  quite  adequate  for  application  during  the  remainder 
of  the  study. 

Several  centers  have  become  interested  in  additional  indicators  of  cerebral 
death  besides  the  neurological  and  EEC  evaluations.   Next  year,  such  tech- 
niques as  sequential  brain  scanning,  analysis  of  CSF  for  indicators  of  brain 
death,  CSF  dynamic  studies,  and  a  bolus  method  for  determining  the  circulation 
time  of  the  brain  will  be  evaluated.   These  tests  are  expected  to  be  particu- 
larly valuable  in  situations  such  as  sedative  drug  poisoning  and  anesthesia 
where  the  absence  of  brain  waves  does  not  necessarily  imply  that  the  brain  is 
irreversibly  damaged. 


For  various  reasons  two  clinical  centers,  the  University  of  Pennsylvania 
Graduate  Hospital  and  Massachusetts  General  Hospital,  will  leave  the 
collaborative  study  at  the  end  of  the  first  contract  year.   They  will  be 
replaced  by  one  large  center,  Columbia  Presbyterian  Hospital  in  New  York  City. 
In  addition  to  providing  the  needed,  large  number  of  patients  for  the  study, 
investigators  at  Columbia  will  evaluate  the  cerebral  circulation  in  many  of 
these  patients,  using  techniques  such  as  those  listed  above. 

Plans  for  the  next  year  of  the  study  include  continuing  the  pilot  study  until 
the  first  400  cases  can  be  thoroughly  evaluated  (during  the  fall,  1972)  and 
embarking  on  a  definitive  study  of  cerebral  death  if  such  a  study  appears 
indicated  based  on  the  results  of  the  pilot  study.   The  definitive  phase  of 
the  study,  if  indicated,  will  be  initiated  in  the  second  half  of  FY  1973  and 
will  continue  until  enough  patients  can  be  studied  to  give  the  necessary 
statistical  significance  to  recommended  criteria  for  cerebral  death. 

In  response  to  a  Congressional  appeal  for  more  directed  research  in  the  areas 
of  head  and  spinal  cord  injury  and  stroke,  the  Associate  Director,  Collaborative 
and  Field  Research,  established  task  forces,  comprised  entirely  of  Institute 
staff,  to  identify  areas  where  important  additional  research  might  be  undertaken. 
Head  Injury  Section  staff  participated  in  both  of  these  panels  and  were  sub- 
sequently given  the  task  of  implementing  the  task  forces'  recommendations. 

The  Task  Force  on  Head  and  Spinal  Cord  Injury  identified  the  following  three 
areas  in  head  injury  that  needed  additional  research  which  could  probably  best 
be  done  using  a  directed  research  approach:   the  pharmacologic  treatment  of 
posttraumatic  epilepsy;  the  basic  pathophysiologic  mechanisms  associated  with 
head  injury;  and  the  long-term  follow  up  and  rehabilitation  of  victims  of  head 
injury.   Research  projects  in  each  of  these  areas  have  undergone  extensive 
planning  and  will  be  launched  early  in  the  coming  fiscal  year.   Specifically, 
these  projects  are  1)  the  study  of  the  pharmacologic  prophylaxis  of  post- 
traumatic epilepsy,  to  be  directed  by  the  Section  on  Epilepsy;  2)  a  study  to 
be  conducted  at  the  University  of  Washington  of  the  neuropsychological, 
auditory,  and  vestibular  deficits  following  head  injury  and  their  relation- 
ship to  recovery  and  rehabilitation;  and  3)  a  study,  also  to  be  conducted  at 
the  University  of  Washington,  of  injury  to  cerebral  blood  vessels  and  other 
tissues  resulting  from  the  application  of  graded  static  loads  to  the  exposed 
cerebral  cortex  of  experimental  animals.   The  task  force  found  that  there  were 
relatively  few  fresh  ideas  available  in  spinal  cord  injury  research  and  that 
these  were  either  already  adequately  supported  with  grants  or  not  sufficiently 
worked  out  to  warrant  further  support  at  the  present  time. 

Early  in  its  deliberations  the  Task  Force  on  Stroke  identified  studies  of 
transient  ischemic  attacks  as  the  area  in  which  to  begin  a  directed  research 
program  in  stroke.   It  was  pointed  out  that  many  important  questions  as  to  the 
frequency,  etiology,  and  character  of  transient  ischemic  attacks  remain 
unresolved.   The  NINDS  Advisory  Committee  on  Stroke  agreed  completely  with  this 
and  recommended  that  additional  background  data  on  transient  ischemic  attacks 
be  obtained  before  embarking  on  large-scale  clinical  studies.   In  response  to 
the  advice  of  the  advisory  committee,  a  proposal  was  solicited  from  investi- 
gators at  the  University  of  Indiana  for  a  collaborative  study  of  the  frequency 
and  character  of  transient  ischemic  attacks.   The  study  will  become  operational 
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early  in  the  next  fiscal  year.   Besides  the  University  of  Indiana  other 
clinical  centers  participating  in  the  study  will  include  Pacific  Medical 
Center,  San  Francisco;  University  of  Mississippi,  Jackson,  Mississippi; 
Milwaukee  General  Hospital,  Milwaukee,  Wisconsin;  University  of  Washington 
Hospitals,  Seattle,  Washington;  and  Massachusetts  General  Hospital,  Boston, 
Massachusetts. 

In  addition  to  the  stroke  study,  the  task  force  recommended  that  support  be 
given  for  the  development  of  diagnostic  devices  to  assist  in  the  definitive 
diagnosis  of  stroke  or  its  precursor  states.   Specifically,  the  task  force 
suggested  that  contracts  be  awarded  1)  to  Ohio  State  University  for  the 
development  of  a  high-resolution  semiconductor  gamma  camera  and  2)  to  Bolt, 
Beranek,  and  Newman,  Inc.,  for  the  further  evaluation  of  the  broad-band 
ultrasonic  technique  for  detecting  intracranial  masses.   The  advisory 
committee  agreed  that  these  devices  would  be  useful  in  the  differential 
diagnosis  of  stroke  if  they  could  be  successfully  developed.   Studies  of  the 
feasibility  of  developing  these  potentially  very  useful  clinical  tools  will  be 
initiated  early  in  the  coming  fiscal  year. 

The  section  is  continuing  its  collection  and  classification  of  head  injury  and 
cerebral  death  literature.   Its  recurring  head  injury  bibliography  is  shared 
with  many  interested  investigators  in  the  field.   A  rotated  (KWIK)  index  of 
cerebral  death  literature  has  been  generated  from  the  literature  collection 
and  will  be  distributed  to  the  large  number  of  persons  who  are  actively 
interested  in  this  field. 
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CONTRACT  NARRATIVE 
Applied  Neurologic  Research  Branch — Section  on  Epilepsy 
July  I,    1971— June  30,  1972 

NEW  CASTLE  STATE  HOSPITAL  (PH-43-68-1310) 

Title:   Study  of  the  Anticonvulsant  Properties  of  Carbamazepine 

Contractor's  Project  Director:   Joseph  T.  Brock,  M.D. 

Current  Annual  Level:   $73,143 

Obiectives:   To  study  the  relative  anticonvulsant  properties  of  carbamazepine, 
diphenylhydantoin,  and  phenobarbital  administered  to  patients  with  seizures 
refractory  to  treatment,  and  to  evaluate  the  possible  side  effects  of  the 
drugs  and  drug  blood  levels.   The  drugs  are  administered  singly  and  in  com- 
bination. 

Course  of  Contract:   Patient  trials  began  September  12,  1971.   Forty-five 
patients  began  the  thirteen-week  experimental  design.   The  investigational 
drug  carbamazepine  was  compared  with  the  two  marketed  drugs,  each  for  three- 
week  periods  with  two-week  intervals  of  regular  medication.   Clinical  data 
was  collected  and  sent  to  the  Section  on  Epilepsy,  NINDS ,  Bethesda,  for  re- 
view and  preparation  for  computer-aided  analysis.  A  similar  trial  of  four 
combinations  of  the  three  drugs  took  place  from  January  23,  1972,  to  June 
3,  1972. 

Major  Findings:   Carbamazepine  was  found  to  have  about  the  same  anticonvul- 
sant properties  as  diphenylhydantoin  and  phenobarbital  when  used  singly  in 
generalized  seizures  resistant  to  treatment.   Combinations  of  the  drugs 
were  much  more  effective  than  single  drugs.   A  detailed  analysis  of  many 
parameters  is  now  underway. 

Significance  to  NINDS  program  and  Biomedical  Research:   The  pharmaceutical 
industry  has  demonstrated  a  little  interest  in  developing  new  anticonvulsant 
agents.   Aside  from  the  economic  factors  involved,  one  of  the  industry's 
major  problems  is  to  obtain  satisfactory  clinical  studies  of  anticonvulsant 
drugs.   Through  this  contract  and  others,  NINDS  has  supported  clinical  studies 
of  anticonvulsant  drugs.   There  have  been  very  few  controlled  clinical  trials 
of  antiepileptic  drugs  (Coatsworth,  J.J,:   Studies  on  the  Clinical  Efficacy 
of  Marketed  Antiepileptic  Drugs.   U.S.  Department  of  Health,  Education  and 
Welfare,  NINDS  Monograph  No.  12,  U.  S.  Government  Printing  Office,  1971, 
36  pp.).  Well  controlled  studies--as  conducted  at  New  Castle  State  Hospital 
for  example--will  be  significant  indicators  of  therapeutic  merit  of  new 
anticonvulsant  drugs,  and  may  encourage  industry  to  develop  promising  agents 
for  clinical  trial.   It  is  anticipated  that  through  NINDS  sponsored  studies 
anticonvulsant  drugs  will  reach  the  market  more  readily. 

Proposed  Course  of  Contract:   Additional  anticonvulsant  trials  are  planned. 


CONTRACT  NARRATIVE 
Applied  Neurologic  Research  Branch--Section  on  Epilepsy 
July  1,  1971--June  30,  1972 

MEDICAL  COLLEGE  OF  WISCONSIN  (NIH-69-2169) 

UNIVERSITY  OF  VIRGINIA  SCHOOL  OF  MEDICINE  (NIH-69-2196) 

Title:   Study  of  Anticonvulsant  Properties  of  Ethosuximide  and  Clonazepam 

Contractor's  Project  Directors:   Paul  R.  Dyken,  M.D. ,  (MCW) 

Fritz  E.  Dreifuss,  M.D. ,  (UV) 

Current  Annual  Level:   $46,890  (Medical  College  of  Wisconsin) 

$65,907  (University  of  Virginia  School  of  Jledicine) 

Ob  jectives:  To  study  and  compare  the  effect  of  ethosuximide  and  clonazepam 
on  the  frequency  and  intensity  of  petit  mal  epileptic  seizures  in  patients 
previously  untreated  for  this  disease  and  in  patients  who  have  failed  to  be 
controlled  by  other  anticonvulsants;  to  evalu.-^te  the  effect  of  ethosuximide 
and  of  clonazepam  therapy  on  physiologic,  psychometric,  and  other  functions 
in  human  subjects. 

Course  of  Contract:   During  the  first  phase  of  the  study,  only  ethosuximide 
was  in  the  management  of  previously  untreated  petit  mal  seizure  patients. 
The  40  patients  contracted  for  were  completed  in  August  1971.   The  study  was 
then  extended  to  fulfill  the  objectives  listed  above.   Data  is  collected  for 
each  patient  during  the  initial  hospitalization  period,  during  an  outpatient 
and  during  the  final  hospitalization  period,  and  sent  to  the  Section  on 
Epilepsy,  NINDS ,  Bethesda,  for  review  and  entry  for  computer-aided  analysis. 
Patient  input  to  the  extended  study  is  currently  on  schedule. 

Major  Findings:   The  procedures  and  protocol  established  during  the  first 
phase  were  proven  valuable  in  conducting  an  evaluation  of  an  anticonvulsant 
agent.   EEG  telemetry  has  been  developed  as  a  major  means  of  evaluating 
absence  seizure  frequency.   Analysis  of  the  results  of  the  first  phase  are 
nearing  completion.   Two  reports  have  been  published,  and  three  more  reports 
are  in  preparation. 

Proposed  Course:   The  current  study  comparing  ethosuximide  with  clonazepam 

will  continue  until  the  100  patients  described  in  the  contract  have  been  studied. 

Publications : 

Penry,  J.K.,  Browne,  T,R,,  Porter,  R.J. ,  Dreifuss,  F.E.,  Dyken,  P.R.,  and 
Vhite,  P.T. :   Determinations  of  plasma  ethosuximide  (Zarontin)  concentra- 
tions in  the  management  of  absence  (petit  mal)  seizures.   Neurology  22: 
410,  1972 

Penry,  J.K. ,  Porter,  R.J.,  and  Dreifuss,  F.E.:   Ethosuximide,  relation  of 
plasma  levels  to  clinical  control  in  y^ntiepileptic  Drugs.   (Woodbury,  D.M,, 
Penry,  J.K. ,  and  Schmidt,  R.P.,  eds.)   Raven  Press,  in  press. 


CONTRACT  NARRATIVE 
Applied  Neurologic  Research  Branch--Section  on  Epilepsy- 
July  1,  1971--June  30,  1972 


UNIVERSITY  OF  WASHINGTON  (NIH  70-2281) 

Title:   Study  of  Sulthiame  in  the  Treatment  of  Partial  Epilepsy 

Contractor's  Project  Director:   John  R.  Green,  M.D. 

Current  Annual  Level:   $117,785 

Objectives :   To  study  the  relative  anticonvulsant  properties  in  partial 
epilepsy  of  sulthiame  and  diphenylhydantoin;  to  measure  these  drugs  in 
patients'  blood,  and  to  assess  patients'  psychological  competence  and  so- 
cial function. 

Course  of  Contract:   A  preliminary  study  of  hospitalized  patients  was  com- 
pleted and  enabled  the  contractor  to  undertake  the  long  term  study  on 
October  20,  1970. Sixty-nine  patients  have  been  acquisioned  and  each  will  be 
evaluated  over  s  14-month  period. 

Major  Findings:   The  contractor  will  review  and  analyze  the  data  at  the  con- 
clusion of  the  double-blind  study.   However,  preliminary  information  indi- 
cates that  sulthiame  is  less  effective  than  diphenylhydantoin  in  the  control 
of  partial  seizures. 

Proposed  Course:   The  contract  will  be  amended  with  additional  funds  to 
allow  completion  of  all  patients  entering  the  study.   A  pilot  evaluation  of 
carbamazepine  in  this  patient  population  will  be  undertaken  to  coincide  with 
the  completion  of  the  sulthiame  study. 
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CONTRACT  MRRATIVE 
Applied  Neurologic  Research  Branch — Section  on  Epilepsy 
July  1,  1971— June  30,  1972 


UNIVERSITY  OF  WASHINGTON  (NIH-71-2282) 

Title:   Study  of  Experimental  Antiepileptic  Drugs  in  Animals 

Contractor's  Project  Director:   Joan  S.  Lockard ,  Ph.D. 

Current  Annual  Level:   $59,838 

Objectives :  To  compare  the  antiepileptic  efficacy  of  carbamazepine ,  pheno- 
barbital,  and  diphenylhydantoin  in  spontaneous  motor  seizures  of  primates. 
Seizure  frequency  and  behavioral  toxicity  are  compared  with  drug  dosage  and 
drug  blood  levels. 

Course  of  Contract:   A  pilot  study  in  the  primate  revealed  erratic  absorption 
of  carbamazepine  and  a  very  short  half  life.   The  reasons  for  this  are  being 
explored.   Primidone  will  be  substituted  for  carbamazepine  so  as  not  to  de- 
tain the  research. 

Major  Findings:   The  chronic  lesion  primate  was  found  a  suitable  model  for 
antiepileptic  drug  evaluation. 

Proposed  Course:  A  latin  square  design  will  be  employed  to  administer  the 
three  drugs  in  the  coming  year.  Electroclinical  correlates  will  be  evalua- 
ted, in  addition. 
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CONTEACT  NARRATIVE 
Applied  Neurologic  Research  Branch--Section  on  Epilepsy 
July  1,  1971— June  30,  1972 

EXCERPTA  MEDICA  FOUNDATION  (NIH-NINDS-72-2026) 

Title:   Epilepsy  Abstracts,  Volume  5 

Current  Annual  Level:   $41,770 

Objectives:   To  scan  serial  publications  and  periodicals  from  approximately 
3000  of  the  world's  biomedical  journals,  select  appropriate  articles  to  be 
included  in  Epilepsy  Abstracts  in  accordance  with  the  guidance  of  the  Project 
Officer  and  his  editorial  advisors;  prepare  abstracts  with  appropriate  trans- 
lations into  English  from  foreign  languages,  classify,  index,  and  store  the 
abstracts  in  a  computer  retrievable  form;  and  produce  a  9-track  computer  tape 
in  the  NIH-PRS  format,  to  be  delivered  when  Volume  5  is  completed.   The 
Excerpta  Medica  Foundation  will  produce  camera-ready  copy  for  each  monthly 
issue  of  Epilepsy  Abstracts,  which  includes  an  Index  of  subjects  and  authors, 
and  will  print  and  distribute  the  journal  monthly,  including  a  cumulative 
index  at  the  end  of  the  volume.   In  order  to  pay  for  the  production  of  the 
camera-ready  copy,  the  printing,  and  distribution,  the  Excerpta  Medica 
Foundation  will  sell  subscriptions  to  recover  the  cost  of  production  of 
camera-ready  copy,  printing,  and  distribution. 

Course  of  Contract:   Subscriptions  to  Epilepsy  Abstracts,  each  at  an  annual 
cost  of  $16.00,  have  been  acquired  by  Excerpta  Medica  at  a  satisfactory  rate. 
Interest  in  the  publication  continues  at  a  high  level. 

Proposed  Course  of  Contract:   It  is  anticipated  that  issues  will  be  distri- 
buted as  scheduled,  and  that  the  computer  tape  will  be  delivered  in  accordance 
with  the  contract.   This  tape  will  be  added  to  the  Epilepsy  Abstracts 
Retrieval  System  (EARS)  data  base. 

Publications: 

Porter,  R.J.,  Penry,  J.K,,  and  Caponio,  J.F.:   Epilepsy  Abstracts 
Retrieval  System  (EARS):   A  new  concept  for  medical  literature  storage  and 
retrieval.   Bui.  Med.  Libr.  Ass.  59:  430-432,  1971. 

Rapport,  R.L. ,  Lancaster,  F.W.,  Penry,  J.K,:   Critical  evaluation  of  a 
computer-based  medical  literature  search  and  retrieval  system.   Postgraduate 
Medicine,  51(5):  47-50,  1972. 

Lancaster,  F.W.,  Rapport,  R.L.,  Penry,  J.K.:   Evaluating  the  effectiveness 
of  an  on-line  natural  language  retrieval  system.   Information  Storage  and 
Retrieval,  in  press. 
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CONTRACT  NARRATIVE 
Applied  Neurologic  Research  Branch — Section  on  Head  Injury 
July  1,  1971— June  30,  1972 


VIRGINIA  COMMONWEALTH  UNIVERSITY  (NIH-71-2315) 

UNIVERSITY  OF  NEW  MEXICO  (NIH-71-2316) 

OHIO  STATE  UNIVERSITY  (NIH-71-2317) 

UNIVERSITY  OF  CALIFORNIA,  SAN  DIEGO  (NIH-71-2318) 

NEW  YORK  UNIVERSITY  (NIH-71-2319) 

NORTHWESTERN  UT^IIVERSITY  (NIH-71-232G) 

MASSACHUSETTS  GENERAL  HOSPITAL  (NIH-71-2321) 

UNIVERSITY  OF  UTAH  (NIH-71-2322) 

UNIVERSITY  OF  PENNSYLVANIA  (NIH-71-2325) 

Title:   Collaborative  Study  of  Cerebral  Death,  Pilot  Phase 

Contractors'  Project  Directors:   Dr.  Francis  E.  McGee,  Jr.  (VCU) 

Dr.  A.  Earl  Walker  (UNM) 
Dr.  Wigbert  C.  Wiederholt  (OSU) 
Dr.  Reginald  G.  Bickford  (UCSD) 
Dr.  Julius  Korein  (NYU) 
Dr.  Benjamin  Boshes  (NU) 
Dr.  David  C.  Poskanzer  (MGH) 
Dr.  Donald  R.  Bennett  (UU) 
Dr.  Lorenzo  G.  Runk,  III  (UP) 
Current  Annual  Levels:   $  42,000  (VCU) 

$102,480  (UNM) 

$  59,750  (OSU) 

$  39,700  (UCSD) 

$  68,000  (NYU) 

$  35,000  (NU) 

$  52,000  (MGH) 

$  42,597  (UU) 

$  32,880  (UP) 

Objectives :   The  overall  objectives  of  the  collaborative  study  of  cerebral 
death  are  to  verify  or  modify  the  current  clinical  and  electroencephalographic 
(EEC)  criteria  for  cerebral  death  in  relation  to  patient  age  and  cause  of 
coma;  to  determine  the  minimal  time  that  clinical  and  EEG  criteria  must  be 
operative  to  indicate  cerebral  death  in  relation  to  age  and  cause  of  coma;  to 
assess  the  neurologic  deficit  of  patients  who  improve  after  having  fulfilled 
all  criteria  for  some  length  of  time;  and,  finally,  to  characterize  abnormal 
electroencephalographic  patterns  seen  prior  to  electrocerebral  silence.   In 
addition  to  the  clinical  and  EEG  evaluations  of  patients,  several  contractors 
will  conduct  ancillary  studies  of  cerebral  death;  these  will  include  computer 
analysis  of  electroencephalograms,  bedside  EEG  monitor,  averaged  evoked 
potential  responses,  electroretinograms,  analysis  of  cerebrospinal  fluid  for 
chemical  indicators  of  brain  death,  and  detailed  neuro-ophthalmological 
examinations. 

Experience  dictates  that  prior  to  embarking  on  a  large-scale  collaborative 
project  of  this  type  a  pilot  or  feasibility  study  is  needed  to  pretest 
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procedural  and  technical  elements  of  the  overall  study,  to  develop  the 
statistical  model,  and  to  establish  executive  capability;  specifically,  its 
aims  include  the  following:   to  determine  whether  the  contemplated 
neurological,  EEG,  and  other  appropriate  examinations  can  be  adequately 
handled  in  a  collaborative  study,  and  to  establish  a  basis  for  achieving 
standardization;  to  determine  whether  in  a  collaborating  hospital  any  cases 
of  suspected  cerebral  death  would  be  missed,  and  if  so  why;  to  develop  means 
of  determining  when  a  clinical  and  EEG  picture  consistent  with  cerebral  death 
is  the  result  of  sedative  drug  intoxication;  to  develop  procedures  for 
collecting,  reviewing,  editing  and  processing  data  for  the  later  or  definitive 
study;  to  evaluate  means  for  guaranteeing  uniformity  in  handling  patients, 
making  the  necessary  observations,  and  recording  data  for  analysis;  to  de- 
termine the  minimal  significant  set  of  clinical,  EEG,  laboratory  and  demographic 
observations  that  will  be  needed  for  each  patient  in  the  definitive  study; 
to  determine  the  best  statistical  model  for  describing  patients  suspected  of 
cerebral  death,  so  that  the  risks  associated  with  an  operating  rule  for 
determining  brain  death  can  be  estimated  most  efficiently  from  data  gathered 
in  the  study;  to  determine  the  sample  size  needed  in  the  later  study  in 
order  to  obtain  desired  precision  of  estimates,  with  due  regard  for  variability 
in  the  patient  population  with  respect  to  age  and  etiology  of  coma;  and  to 
create  an  executive  capability  that  could  be  extended  to  the  definitive  study. 

Major  Findings:   Since  the  project  is  in  a  pilot  phase  until  fall  1972, 
preliminary  findings  are  not  expected  to  accrue  until  the  coming  fiscal  year 
and  major  findings  until  subsequent  fiscal  years. 

Significance  to  NINDS  Program  and  Biomedical  Research:   A  thorough  search  of 
available  literature  in  the  area  of  cerebral  death  has  clearly  indicated  that 
there  is  currently  much  disagreement  as  to  which  criteria  are  necessary  and 
sufficient  for  the  diagnosis  of  cerebral  death  and  that  so  far  no  systematic 
attempt  has  been  made  to  refine  the  existing  criteria  with  respect  to  patient 
age,  cause  of  coma,  or  length  of  time  that  the  criteria  must  be  satisfied. 
There  are  cogent  medical,  legal,  and  social  reasons  for  establishing  valid 
and  refined  criteria  for  cerebral  death,  and  it  is  anticipated  that  these 
criteria  will  become  widely  accepted  as  a  result  of  the  collaborative  study. 
Hence,  families  could  be  spared  the  emotional  stress  and  financial  burden  of 
an  unnecessary  delay  in  the  declaration  of  death  in  appropriate  circumstances 
and  at  the  same  time  be  protected  against  undue  haste  in  cessation  of  efforts 
at  resuscitation.   It  is  further  possible  that  potential  organ  donors  could 
be  more  readily  identified  and  at  an  earlier  time,  resulting  in  more  viable 
organs  for  transplantation. 

Proposed  Course  of  Contracts:   The  pilot  phase  of  the  project  became 
operational  on  July  1,  1971,  and  will  continue  until  fall,  1972.   At  the  end 
of  the  pilot  phase  it  should  be  possible  to  make  a  decision  concerning  the 
advisability  of  continuing  with  the  collaborative  study.   If  a  decision  to 
continue  is  made,  the  investigators  will  meet  and  agree  to  a  protocol  for  the 
remainder  of  the  study.   This  later  or  definitive  phase  will  proceed  until  a 
sufficient  number  of  patients  are  studied  to  give  valid  statistical  results, 
all  data  is  collected  and  analyzed,  and  a  final  report  is  drafted. 


18S 


Serial  No.  NDS  (CF)-71  SP  1932 

1.  Collaborative  and  Field  Research 

2.  Epilepsy  Section 

3.  Bethesda,  Maryland 

PHS— NIH 

Individual  Project  Report 

July  1,  1971— June  30,  1972 

Project  Title:   Long-term  electroencephalographic  telemetry  of  patients 
with  absence  (petit  mal)  seizures. 

Principal  Investigator:   J.  Kiffin  Penry,  M.D. 

Other  Investigators:   Thomas  R.  Browne,  M.D. 

Fritz  E.  Dreifuss,  M.D, 
Paul  R.  Dyken,  M.D. 

Cooperating  Units:   Departments  of  Neurology,  University  of  Virginia  School 

of  Medicine,  Charlottesville,  Virginia,  and  Medical 
College  of  Wisconsin,  Milwaukee,  Wisconsin 

Man  Years: 

Total:  1,5 
Professional:  0.5 
Other         1.0 

Facilities  and  Equipment: 

The  telemetry  equipment  and  FM  tape  recorder  were  provided  by  the 
Section  on  Epilepsy.  The  clinical  research  units  were  provided  by  the 
University  of  Virginia  Hospital,  and  the  Milwaukee  County  General  Hospital. 

Project  Description: 

Objectives:   The  purpose  of  this  study  is  to  evaluate  patterns  of 
paroxysmal  abnormal  discharge  in  patients  with  absence  (petit  mal)  seizures. 
Another  primary  objective  is  to  determine  if  this  method  can  be  established 
as  a  primary  mode  of  evaluating  any  absence  drug. 

Methods  employed:   Each  patient  has  a  12Thour  telemetered  electroencepha- 
lographic recording  on  the  clinical  research  unit.   The  telemetry  equipment  is 
placed  on  the  patient's  head  by  an  EEC  technician  who  also  applies  the  elec- 
trodes.  The  patient  is  free  to  move  about  the  ward  and  the  signal  from  the 
transmitters  is  taken  to  a  dipole  antenna  and  then  to  four  receivers  where 
four  channels  of  the  EEC  are  fed  to  an  FM  tape  recorder.   Quality  control  is 
maintained  by  observation  of  the  incoming  data  on  the  oscilloscope.   The  12- 
hour  recordings  are  taken  back  to  the  laboratory  of  the  Epilepsy  Section  in 
Bethesda  where  they  are  played  back  at  four  times  recording  speed.   Each  12- 
hour  record  is  then  read  by  a  physician.   Patterns  of  discharge  and  effects 
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Serial  No,  NDS  (CF)-71  SP  1932 

of  anti-absence  drugs  are  evident  when  the  data  is  processed  by  a  360  IBM 
computer  and  the  Calcomp  plotter. 

Major  Findings:   The  initial  20  patients  with  absence  epilepsy  have  all 
shown  improvement.   Many  patients  have  shown  complete  remission  of  paroxysmal 
activity.   It  was  felt  that  this  criterion  of  seizure  control  is  probably  the 
most  objective  available,  and  it  is  the  intent  of  the  Section  on  Epilepsy  to 
incorporate  this  method  in  evaluation  of  investigational  anti-absence  drugs. 

On  further  evaluation,  16  patients  with  absence  seizures  have  shown  a 
decline  in  seizure  duration  with  increasing  age.   While  this  is  a  confirma- 
tion of  previously  suspected  phenomena,  this  is  the  first  time  that  such 
information  has  been  collected  in  other  than  an  anecdotal  way. 

Significance  to  Biomedical  Research  and  to  the  Program  of  the  Institute: 
This  study  has  applied  telemetry  techniques  to  improve  the  evaluation  of 
clinical  research  in  anti-absence  pharmacology.   The  study  has  further  sug- 
gested patterns  of  paroxysmal  discharge  in  patients  with  absence  seizures  and 
points  a  way  for  further  investigation  of  the  mechanisms  of  absence  epilepsy. 

Honors  and  Awards:   None 

Publications: 

Porter,  R.J.,  Wolf,  A. A,,  and  Penry,  J.K.:   Human  electroencephalographic 
telemetry.   A  review  of  systems  and  their  applications  and  a  new  receiving 
system.   Amer .  J.  EEG  Technol .  11:  145-159,  1971. 
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Serial  No.   NDS    (CF)-71   SP  1933 

1.  Collaborative   &  Field   Research 

2.  Epilepsy  Section 

3.  Be the s da,   Maryland 


PHS— NIH 

Individual  Project  Report 

July  1,  1971— June  30,  1972 


Project  Title:   Quantitation  of  clinical  manifestations  of  spike-wave 
activity  by  a  reaction  time  method. 

Principal  Investigator:   Thomas  R.  Browne,  M.D. 

Other  Investigators:   J.  Kiffin  Penry,  M.D. 

Fritz  E.  Dreifuss,  M.D. 

Cooperating  Units:   Department  of  Neurology,  University  of  Virginia  School 

of  Medicine,  Charlottesville,  Virginia. 

Man  Years: 

Total:        0,5 
Professional:  0,25 
Other:        0.25 

Facilities  and  Equipment: 

Electroencephalographic  equipment  and  space  for  testing  were  provided 
by  the  University  of  Virginia  Hospital  at  Charlottesville.   The  reaction  time 
equipment  including  seizure  detection  device  and  digital  timer  were  designed 
and  built  by  the  Section  on  Epilepsy.   The  video-recording  apparatus  was 
provided  by  the  Section  on  Epilepsy. 

Project  Description: 

Objectives :   The  purpose  of  this  study  is  to  determine  whether  reaction 
time  in  absence  patients  is  or  is  not  impaired  in  a  gradual  fashion  from  the 
point  of  spike-wave  initiation  as  has  been  suggested  by  some  authors  but  dis- 
puted by  others.   There  is  some  evidence  for  a  "trough-like"  pattern  decrease 
of  consciousness.   The  onset  of  decrease  clinical  functions  during  spike-wave 
paroxysms  is  evaluated  by  the  reaction  time  method. 

Methods  employed:  A  device  is  employed  which  gives  instantaneous  recog- 
nition by  voltage  criteria  that  a  spike-wave  burst  has  started.  This  burst 
is  of  much  higher  than  normal  background,  and  this  factor  alone  is  used  to 
electronically  trigger  the  reaction  timer.   On  instantaneous  recognition  the 
reaction  timer  is  triggered  and  a  tone  is  delivered  to  the  subject.   The  sub- 
ject responds  by  turning  off  the  high  pitch  tone  with  a  telegraph  key.   Be- 
tween paroxysms  the  patient  is  maintained  in  a  state  of  alertness  by  a  program 
of  approximately  10  random  stimuli  per  minuta  All  the  data  is  collected 
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by  television,  including  a  portion  of  the  screen  reserved  for  the  reaction 
time  from  the  digital  clock.   There  was  no  age  limits  in  selecting  patients, 
but  they  must  all  have  spike-wave  paroxysmal  discharge.   A  second  group  of 
patients  was  studied  with  the  apparatus  altered  slightly  so  that  the  auditory 
stimulus  was  delivered  0.5  sec.  into  the  seizure  in  order  to  see  if  responsi- 
veness becomes  less  as  the  seizure  progresses. 

Major  Findings:   The  findings  of  the  first  group  of  patients  suggest 
that  some  ability  to  respond  early  during  the  paroxysmal  burst  is  maintained; 
this  responsiveness  is  frequently  not  seen  1-2  seconds  after  onset.   Analysis 
of  responsiveness  during  short  bursts  suggests  that  patients  may  retain  a 
normal  reaction  time  during  such  paroxysms . 

Significance  to  Biomedical  Research  and  to  the  Program  of  the  Institute: 
This  study  has  applied  video  recording  techniques  and  sophisticated  electronic 
methods  to  improve  the  quality  of  clinical  research.   Specifically,  this  study 
is  an  analysis  of  the  relation  of  the  patient's  behavior  to  his  EEG  during 
paroxysmal  electroencephalographic  events.   An  understanding  of  this  rela- 
tionship is  important — not  only  as  a  guidepost  for  further  research  in  the 
mechanism  of  epilepsy,  but  also  in  determining  the  day-to-day  therapeutics 
of  the  epileptic  patient. 

Proposed  Course:   The  study  will  be  continued  with  additional  patients 
in  the  coming  fiscal  year. 

Honors  and  Awards:   None 

Publications : 

Porter,  R.J.,  Penry,  J.K.,  and  Dreifuss,  F.E.:   Responsiveness  at  onset 
of  spike-wave  bursts.  Epilepsia,  in  press 
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Slow,  Latent  and  Temperate  Virus  Infections  of  the  Central  Nervous  System 
of  Man  and  Animals 


As  reviewed  in  previous  years,  the  project  is  largely  concerned  with 
degenerative  diseases:  kuru,  Creutzfeldt-Jakob  (C-J)  disease,  scrapie,  and 
mink  encephalopathy  and  the  virus-like  agents  which  cause  them.   With  the 
transmission  of  kuru,  a  subacute  progressive  degenerative  noninflammatory 
disease  of  the  central  nervous  system  of  man  to  chimpanzees  and  monkeys 
and  the  demonstration  of  its  virus  etiology,  the  search  for  further  such 
diseases  in  man  in  less  exotic  populations  was  itensified.  Kuru  pathology 
had  been  compared  early  to  that  of  presenile  dementia  of  the  Creutzfeldt- 
Jakob  type  by  Klatzo,  and  with  the  increased  prominence  of  spongiform  chan- 
ges in  the  gray  matter  of  the  cerebral  cortex  in  experimentally  affected 
animals  over  that  found  in  the  human  kuru  patients,  Beck  and  Daniel  noted 
that  this  analogy  was  strengthened.  We  thus  sought  brain  biopsy  and  early 
autopsy  brain  tissue  from  patients  suffering  with  these  subacute  spongiform 
encephalopathies  of  gray  matter,  or  Creutzfeldt-Jakob  disease.   This  disease 
was  found  also  to  be  transmissible  to  chimpanzees  and  monkeys  and  to  be 
caused  by  a  virus  with  very  similar  properties  to  that  of  kuru.   The  Creutz- 
feldt-Jakob disease  virus  also  passes  filters  of  220  nm  minimum  pore  dia- 
meter; it  reaches  infectivity  titers  of  over  10'  LD50  pe^  gram  of  bTr'ln 
tissue  in  experimentally  affected  animals,  and  it  resists  inactivation  on 
exposure  to  a  temperature  of  SS'^C  for  30  minutes.   The  virus  has  also  been 
maintained  for  many  months  _in  vitro  in  tissue  cultures  of  brain  cells  from 
patients  with  C-J  disease  and  from  chimpanzees  with  the  experimentally  in- 
duced disease.   There  have  now  been  transmissions  of  Creutzfeldt-Jakob  dis- 
ease from  15  different  patients  to  chimpanzees  and  new  world  monkeys  of  the 
same  species  as  those  susceptible  to  kuru.   On  direct  transmission  with 
human  brain  tissue  the  incubation  period  in  chimpanzees  is  only  10  to  14 
months,  whereas  it  is  always  longer  for  kuru.   The  basic  cellular  lesion, 
best  appreciated  by  electron  microscopic  examination,  is  the  same  in  both 
kuru  and  Creutzfeldt-Jakob  disease:  a  progressive  vacuolation  of  the  den- 
dritic and  axonal  processes  of  neurons  vjith  slow  coalescence  of  the  vacuoles 
to  eventually  destroy  the  cell,  and  to  a  lesser  extent  in  astrocytes  and 
oligodendrocytes.   The  vacuoles  are  not  empty,  but  filled  with  an  irregular 
array  of  curled-up  sheets  of  the  same  unit  membrane  material  which  forms  the 
vacuolar  wall. 

The  clinical  picture  of  the  transmissible  disease  in  these  patients 
has  been  that  of  severe  dementia  advancing  to  death  with  associated  motor 
disturbances  in  three  months  to  18  months.   The  dementia  is  often  preceded 
by  psychiatric  disturbances  and  disorders  of  higher  cortical  function  and  is 
later  associated  with  myoclonus  and  periodic  bursts  of  spikes  and  slow  waves 
in  the  electro  encephalogram  and  with  a  variety  of  motor  abnormalities,  in- 
cluding cerebellar,  pyramidal  and  extrapyramidal  involvement  of  varying  de- 
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gree,  often  with  visual  symptoms,  including  cortical  blindness. 

Transmission  of  these  presenile  dementias  with  subacute  course  has 
permitted  the  evolution  of  the  concept  of  transmissible  virus  dementias  and 
the  quest  for  other  allied  subacute  and  chronic  virus  dementias  among  the 
group  of  Alzheimer's  and  Pick's  diseases,  parkinsonism  and  senile  dementias, 
even  in  Huntington's  chorea  patients.   One  of  the  patients  with  C-J  disease, 
from  whose  brain  tissue  the  disease  has  been  transmitted  to  chimpanzees,  was 
of  a  family  with  the  disease  in  three  generations.   This  brings  into  question 
the  possibility  of  genetically  controlled  susceptibility  to  the  agent  and 
reinforces  the  possibility  of  genetic  determinants  as  earlier  suspected  in 
both  kuru  in  man  and  scrapie  in  sheep. 

From  the  close  pathological,  cytological  and  etiological  analogies 
between  the  disease  kuru  and  Creutzfeldt-Jakob  disease  and  between  these 
two  diseases  of  man  and  two  similar  diseases  of  animals,  scrapie  of  sheep 
and  transmissible  mink  encephalopathy,  the  concept  of  a  related  group  of 
diseases  of  virus  etiology  has  emerged.   These  are  all  atypical  infections 
without  associated  inflammatory  response  and  caused  by  viruses  with  very 
unconventional  properties.   In  the  laboratory  work  very  unusual  hosts  must  be 
used  in  their  study. 

The  usual  properties  of  the  viruses  causing  these  diseases  have  become 
more  apparent  in  the  study  of  the  properties  of  the  scrapie  virus  than  in 
the  study  of  the  others,  because  of  the  facility  of  using  passage  strains 
of  scrapie  in  mice  with  only  three  to  six  months  incubation  as  an  indicator 
of  virus  infectivity. 

Attempts  continue  to  demonstrate  infectious  viruses  in  other  subacute 
and  chronic  neurological  diseases:  multiple  sclerosis,  amyotrophic  lateral 
sclerosis,  progressive  supranuclear  palsy,  Alzheimer's,  Pick's,  Schilder's 
and  Alper's  diseases,  and  chronic  inflammatory  diseases  with  movement  dis- 
orders. Incubation  period  of  eight  years  for  kuru  in  the  rhesus  monkey 
demonstrates  that  animals  must  be  held  for  extraordinarily  long  periods  of 
time  in  these  experiments. 
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This  section  has  continued  to  focus  its  attention  on  long-term  studies 
of  the  human  biology  of  the  many  vanishing  primitive  societies.   Our  labora- 
tory research,  and  that  of  our  numerous  collaborating  investigators,  is 
directed  to  problems  which  have  been  phrased  under  this  theme.   The  neurolo- 
gical development  and  learning  patterns  in  children  in  diverse  cultural  ex- 
periments in  the  human  condition  has  been  the  major  focus  of  attention. 
Laboratory  studies  on  hianan  biology,  genetics  and  associated  molecular  bio- 
logy, on  immunology,  virology  and  biochemistry,  have  all  been  directed  at 
solving  problems  which  have  been  carefully  chosen  from  small  isolated  bands 
still  living  in  the  primitive  situation  in  which  these  problems  may  be  more 
appropriately  studied  than  in  larger  civilized  societies.   Nutritional 
studies,  and  studies  on  reproduction  and  fertility,  on  the  selective  advan- 
tage and  establishment  of  genetic  polymorphisms,  of  unusual  and  odd  alter- 
natives of  employing  the  central  nervous  system  in  its  higher  cerebral 
function  of  language  and  learning  and  use,  computation  (number  sense  and  cal- 
culation with  a  number  system) ,  psychosexual  culturally-modified  behavior, 
and  cognitive  style,  are  providing  data  on  alternative  forms  of  possible 
neurological  functioning  for  man  of  which  we  would  remain  unaware  and  for 
moral,  ethical,  and  political  reasons  be  unable  to  produce  or  investigate 
in  the  clinic  or  laboratory,  once  the  natural  cultural  experiments  in  pri- 
mitive human  population  isolates  had  finally  been  amalgamated  into  the 
modern  civilized  cultural  veneer  which  is  now  imposed  upon  almost  all  mem- 
bers of  the  community  of  man. 

Growth  and  development  studies  in  primitive  cultures  have  yielded 
evidence  for  delayed  puberty  and  slow  growth  rates  in  certain  peoples,  par- 
ticularly the  short  statured  populations  in  the  Highlands  of  New  Guinea. 
Preliminary  evidence  suggests  high  levels  of  pituitary  growth  hormone  in 
such  populations  in  both  pituitary  glands  obtained  at  autopsy,  and  in  serum 
specimens.   The  growth  rate  seems  to  be  proportional  and  age  of  puberty  in- 
versely proportional  to  mean  adult  stature.   Congenital  mental  defect,  and 

a  wide  range  of  neurological  problems  associated  with  the  most  severe 
foci  of  endemic  cretinism  in  the  world  in  the  highlands  of  West  New  Guinea, 
are  under  further  investigation.   Our  investigation  of  accumulated  cases  of 
familial  periodic  paralysis  in  certain  Pacific  islands  are  also  continued. 

The  discovery  of  new  genetic  factors,  including  haptoglobins  and  hemo- 
globins, with  the  elucidation  of  their  biochemical  structure  and  their  later 
use  as  markers  in  human  population  genetic  studies,  has  been  a  byproduct  of 
these  investigations.   The  discovery  of  immunologically  virgin  populations 
without  exposure  to  respiratory  and  enteroviruses  which  are  ubiquitous  in  the 
civilized  world  has  permitted  fundamental  investigation  of  the  immune  res- 
ponse in  man,  investigations  possible  nowhere  else  on  the  persistence  of 
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the  inmune  response  after  natural  measles  infection  and  live  attenuated 
measles  virus  immunization  in  the  absence  of  circulating  virus,  yielding 
data  important  to  the  diagnosis  of  understanding  of  delayed  slow  measles 
encephalitis  (subacute  sclerosing  panencephalitis,  or  SSPE) ,  and  establish- 
ing the  serological  identity  of  the  agent  of  the  1918  influenza  pandemic  to 
aid  in  the  genetic-historical  elucidation  of  the  serial  mutation  of  influenza 
virus.   By  virtue  of  limited  travel  during  their  entire  lifetime  and  inten- 
sive exposure  to  their  natural  ecology,  members  of  primitive  groups  serve  as 
unequaled  sentinel  populations  for  revealing  the  focal  microbial  agents  that 
infect  man  in  their  environment.   Thus,  for  infections  ranging  from  Chagas 
disease  and  toxoplasmosis  to  arbovirus  infections,  primitive  groups  offer 
unusually  fruitful  samples  for  investigation;  on  toxoplasmosis,  filiarisis, 
yaws  and  malaria,  as  well  as  arbovirus  encephalitides,  we  have  studies  in 
progress . 

Our  efforts  to  document  the  development  and  neurological  patterning  in 
the  disappearing  primitive  cultures  has  resulted  in  one  of  the  largest  ar- 
chives of  such  documentation  in  the  world.   Collection  and  preservation  of 
existing  cinema  data  from  New  Guinea,  Oceania  and  African  aborigines,  Austra- 
lian aborigines  and  American  Indian  groups  as  they  live  as  hunter-gatherers 
or  primitive  hoe-and-digging-stick  agriculturists,  provides  the  only  such 
documentation  of  the  life  and  behavior  of  man  as  he  lived  and  evolved  for 
most  of  his  evolutionary  history,  about  a  million  years.   Our  various  labora- 
tory investigations  have  evolved  around  the  theme  of  elucidating  medical  prob- 
lems in  the  cultures  of  primitive  man  or  man  living  in  small,  isolated  commu- 
nities by  carefully  selecting  such  problems  of  immunological,  virological, 
biochemical,  genetic  and  nutritional  interest,  all  pertinent  to  the  long-term 
studies  of  growth,  behavior  and  human  biology  in  these  groups. 
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Project  Description:   The  Branch  on  Central  Nervous  System  Studies, 
under  the  direction  of  the  co-principal  investigators,  is  an  integrated  team 
study  on  Slow,  Latent,  Temperate,  Masked,  Persistent  and  Chronic  Diseases  of 
Man  and  Animals,,  with  particular  emphasis  on  those  affecting  the  nervous  sys- 
tem.  The  major  diseases  under  study  are:  kuru,  Creutzfeldt-Jakob  disease,  and 
other  presenile  and  senile  degenerative  processes  affecting  man,  Pick's, 
Alper's,  Alzheimer's  diseases,  Huntingf-.on' s  chorea,  epilepsia  partialis  con- 
tinue, multiple  sclerosis,  amyotrophic  lateral  sclerosis,  Parkinsonism-demen- 
tia,  progressive  supranuclear  palsy,  subacute  sclerosing  panencephalitis (SSPE]^ 
progressive  multifocal  leucoencephalopathy,  Schilder's  disease,  chronic  en- 
cephalitis, etc. 

Objectives:   The  major  objectives  established  in  1961  have  not  substan- 
tially changed.   They  remain  as  follows:  to  elicit  the  etiology  of  subacute 
progressive  degenerative  diseases  of  the  nervous  system  of  man  and  animals; 
to  study  the  pathogenesis  of  these  diseases,  their  natural  method  of  spread, 
and  their  seroepidemiology;  to  determine  the  role  of  the  genetic  mechanism 
of  the  host  as  it  relates  to  resistance  and  susceptibility  to  disease;  to  de- 
termine the  nature  of  the  viruses  isolated  from  naturally  and  experimentally 
infected  hosts  through  studies  on  the  physical,  chemical,  biological,  immuno- 
logical, histochemical,  histopathological  and  genetic  mapping  properties  of 
the  agents  causing  these  diseases;  to  study  the  mechanisms  of  helper  and 
hinderer  vin.ises  that  may  be  involved  in  the  pathogenesis  of  these  diseases. 

Methods  Employed:   The  methods  employed  in  these  studies,  with  necessary 
alterations  to  meet  the  needs  of  specific  problems  encountered,  remain  essen- 
tially the  same  as  described  in  previous  reports,  the  utilization  of  tech- 
niques developed  in  this  program  for  the  isolation  and  characterization  of 
"atypical"  viruses,  ubiquitous  viruses  and  other  infectious  agents  from  human 
tissues  and  animal  tissues,  particularly  from  the  nervous  system  of  the  af- 
fected host.   Such  techniques  include  inoculation  and  long-term  holding  of 
higher  sub-human  primates  and  monkeys,  domestic  animals  and  avian  hosts  and  a 
wide  variety  of  smaller  mammalian  and  avian  species  in  the  laboratory;  devel- 
opment, establishment  and  utilization  of  _in  vitro  tissue  and  cell  culture  sys- 
tems from  naturally  affected  humans  and  animals  in  which  diseases  have  been 
induced  as  well  as  the  utilization  of  primary  and  continuous  cell  lines  from 
a  wide  variety  of  human,  animal  and  avian  tissues;  utilization  of  biophysical, 
biochemical,  histological,  histochemical,  immunological  and  immunochemical 
techniques  in  an  effort  to  characterize  isolates  or  provided  markers  for  the 
in  vivo  detection  of  latent/persistent  defective  viruses.   Contractural  phases 
of  this  work  are  being  conducted  at: 

Gulf  South  Research  Institute,  New  Iberia,  Louisiana  $206,000 
National  Center  for  Primate  Biology,  Uni-versity  of 

California,  Davis  24,000 

Public  Health  Research  Institute  of  New  York,  Otisville  99,021 

This  project  is  part  of  the  Study  of  Child  Growth  and  Development  and  Behavior 
and  Disease  Patterns  in  Primitive  Cultures,  and  is  under  the  direction  of  the 
Chief  of  that  study  (see  Project  Report  Serial  No.  NDS  (CF)-1282  (I-XI) 

Major  Findings:   The  forte  that  has  provided  the  basis  of  successful 
achievements  in  the  study  of  subacute  chronic  progressive  degenerative  dis- 
eases of  the  nervous  system  of  man  and  animals  has  been  the  long-term  commit- 


ment  of  the  laboratory  to  the  elucidation  and  characterization  of  the  etiolo- 
gical agent  of  kuru.   From  this  study  has  evolved  the  first  successful  demon- 
stration of  infec.tion  as  the  etiology  of  one  of  the  presenile  dementias  of 
man,  Creutzfeldt- Jakob  disease.   Further,  the  kuru  studies  have  formed  the 
single  basis  for  the  isolation  and  characterization  of  over  two  hundred  virus 
strains  from  in  vitro  explanted  tissues,  primarily  animal  in  origin,  the  de- 
velopment of  a  transformed  human  brain  cell  line,  and  the  elucidation  of 
associated  "atypical"  B  and  C  virions.   In  addition,  kuru  has  provided  the 
model  for  the  successful  demonstration  of  a  viral  etiology  for  progressive 
multifocal  leucoencephalopathy,  subacute  sclerosing  panencephalitis,  chronic 
encephalitis  with  myoclonus,  and  focal  epilepsy,  and  in  the  cystic  muscle 
lesions  of  polymyositis.   Finally,  considerable  emphasis  is  placed  on  elici~ 
ting  the  nature  of  the  transmissible  "atypical"  viruses  of  scrapi.e,  mink 
encephalopathy  and  visna-Montana  sheep  disease  complex  as  models  in  the  study 
of  human  diseases. 

Kuru:   Kuru,  the  chronic  subacute  heredofamilial  disease  of  the  Fore 
people  in  the  Eastern  Highlands  of  New  Guinea,  is  caused  by  a  filterable 
agent  which  is  transmissible  from  man  to  chimpanzees,  rhesus  monkey,  and  five 
species  of  new  world  monkeys.   The  virus  is  serially  transmissible  in  chimp- 
anzees and  new  world  monkeys.  Kuru  has  now  been  transmitted  from  eleven 
human  patients  to  eighteen  chimpanzees  with  asymptomatic  incubation  periods 
varying  from  14  to  39  months.   The  virus  has  now  undergone  five  serial  pass- 
ages in  chimpanzees  and  is  associated  with  a  reduction  in  incubation  of  10 
to  18  months.   Primary  and  serial  transmissions  are  successfully  accomplished 
in  animals  inoculated  intracerebrally  and  intravenously  or  by  multiple  peri- 
pheral routes  only.   During  the  period  of  the  report  the  first  successful 
transmission  of  kuru  to  an  old  world  monkey  (rhesus)  has  been  achieved  ad  is 
associated  with  an  incubation  period  of  8%  years.   In  addition,  primary 
transmissions  have  also  been  made  to  five  species  of  new  world  subhiHuan  pri- 
mates: the  spider  monkey,  the  capuchin  monkey,  the  squirrel  monkey,  the 
woolly  monkey,  and  the  marmoset,  with  incubation  periods  ranging  from  20  to 
51  months.   Serial  transmissions  have  been  successfully  accomplished  in  all 
species,  but  significant  reduction  in  incubation  periods  have  been  noted  only 
in  the  capuchin  and  the  marmoset,  where  they  were  9  months  and  42  days, res- 
pectively.  Kuru  virus  is  remarkably  stable  for  from  many  months  to  over 
several  years  when  stored  at  -70°C  in  the  form  of  brain  tissue  suspensions 
prepared  in  phosphate  buffered  saline.   In  comparison  to  most  conventional 
viruses,  kuru  is  very  thermostable  and  infectivity  is  not  destroyed  following 
exposure  to  a  tanperature  of  85°C/30  mins.   Human  brain  tissue  contains  greater 
than  10  infectious  doses  per  ml.  of  suspension  and  chimpanzee  brain  tissue 
suspensions  have  infectivity  end  point  titers  which  exceed  10  '   infectious 
doses  per  ml.   The  virus  passes  through  a  220  nm  millipore  filter,  but  has  not 
yet  been  detected  in  the  filtrates  of  100  nm  or  smaller  millipore  filters. 
Virus  has  been  recovered  from  visceral  tissue  of  affected  animals,  but  not  yet 
from  human  visceral  tissue,  whole  blood,  breast  milk,  amniotic  fluid,  placenta, 
cerebrospinal  fluid  or  urine  from  patients  dying  with  the  disease.   The  virus 
persists  _in  vitro  in  explanted  cultures  of  kuru  affected  chimpanzee  brain 
maintained  at  37C  for  at  least  70  days,  and  when  put  back  into  animals  induces 
disease  and  neuropathological  lesions  without  modification.   Naturally  affected 
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sclerosis,  amyotrophic  lateral  sclerosis,  Huntington's  chorea,  Alper's  dis- 
ease, progressive  supranuclear  palsy,  chronic  encephalitis  with  focal  epi- 
lepsy and  myoclonus  may  be  caused  by  similar  agents.  More  definitive  infor- 
mation on  the  nature  of  the  agents  causing  kuru  and  Creutzfeldt-Jakob  disease 
will  undoubtedly  lead  to  eliciting  the  causative  agents  of  these  other  dis- 
eases.  The  successful  transmission  of  kuru  to  rhesus  monkeys  with  an  8% 
year  incubation  period  draws  attention  to  the  possibility  that  sub-human  pri- 
mates inoculated  with  other  neurological  diseases  of  man  may  yet  manifest 
clinical  signs  of  disease  associated  with  exceedingly  long  incubation  periods. 
Our  recent  transmission  of  kuru  to  marmosets  and  adaptation  of  the  virus  in 
this  animal,  resulting  in  an  appreciable  lowering  of  the  incubation  period 
from  36  months  on  primary  passage  to  42  days  on  serial  passage,  provides  the 
most  sensitive  test  model  to  date  for  efficiently  characterizing  and  deter- 
mining the  nature  of  kuru.   Indeed,  these  studies  have  formed  the  basis  of 
increasing  interest  and  worldwide  investigations  in  the  relation  between 
viruses  and  chronic  degenerative  diseases  of  the  brain.   The  isolation  of  kuru 
virus  has  been  followed  by  the  demonstration  that  defective  measles  virus  is 
associated  with  subacute  sclerosing  panencephalitis  of  children  and  young 
adults;  the  demonstration  of  a  papova  virus  etiology  for  progressive  multi- 
focal leukoencephalopathy  and  the  isolation  of  SV40  related  virus  from  the 
brains  of  at  least  two  patients  with  this  disease;  and,  the  demonstration  of 
virus  inclusion  bodies  in  patients  with  chronic  epilepsy  or  epilepsia  par- 
tialis continue.  With  our  recent  demonstration  in  cell  cultures  from  the 
brain  of  a  patient  with  Creutzfeldt-Jakcb  disease  a  defective  virus  which  in 
some  respects  resembles  a  "conventional"  txjmor  virus  we  have  opened  important 
and  new  questions  about  possible  synergistic  relationships  between  different 
latent  infectious  agents  causing  both  degenerative  encephalopathies  and  mal- 
ignant neoplasms  of  the  brain. 

Proposed  Course:   The  study  of  Slow,  Latent  and  Temperate  Virus  infec- 
tions of  man  and  animals,  with  particular  reference  to  diseases  of  the  ner- 
vous system,  but  also  including  chronic  and  persistent  infections  due  to 
latent,  masked,  persistent  and  infectious  agents  will  be  continued  along  the 
lines  described  in  this  and  previous  reports.   We  shall  continue  our  attempts 
to  transmit  additional  neurological  diseases  to  suitable  laboratory  hosts  and 
to  isolate  and  characterize  the  etiological  agents  of  these  diseases.   In  an 
effort  to  arrive  at  the  definitive  nature  of  the  viruses  of  kuru,  Creutzfeldt- 
Jakob  disease  and  scrapie,  we  shall  continue  to  characterize  their  biological, 
chemical  and  physical  properties.   Preliminary  studies  have  already  been 
initiated  in  the  area  of  hemo-therapeutic  and  inmuno-  prophylactic  measures 
that  may  prove  effective  in  preventing  or  arresting  these  diseases  in  experi- 
mental animals.   Continued  emphasis  V7ill  be  placed  on  the  _in  vitro  growth  of 
human  and  animal  tissues  in  attempts  to  isolate  latent,  persistent,  chronic, 
masked  viruses  which  may  well  be  sharing  an  endosymbiotic  relationship  with 
the  donor  host  until  some  exogenous  stress  factor  activates  their  pathogeni- 
city in  vivo.   Since  the  viruses  of  kuru,  C-J  disease  and  scrapie  are  now 
known  to  persist  and  probably  replicate  _in  vitro  without  lysing  the  cells, 
these  cultures  will  be  studied  in  greater  detail  by  electron  microscopy, 
cytogenetic  techniques,  immunologically,  for  the  presence  of  cell  surface 
antigens  and  their  altered  metabolic  processes  determined  by  incorporation  of 
H  uridine,  H^  thymidine  and  C^^  glucose.   Infectious  agents  isolated  from 
human  and  animal  tissues  obtained  at  surgical  biopsy  and  early  autopsy  will 
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humans  and  experimentally  affected  animals  do  not  develop  abnormal  hemato- 
logical or  servm  chemistry  values;  there  are  no  elevated  proteins  or  cerebro- 
spinal fluid  pleocytosis  at  any  stage  of  the  disease  and  histologically 
there  is  no  significant  inflammatory  response  or  primary  demyelination. 
Most  frustratingly,  thereis  not  yet  any  evidence  of  a  specific  or  nonspecific 
antigen-antibody  mechanism  in  the  human  or  animal  host,  nor  has  it  yet  been 
possible  to  experimentally  induce  detectable  antibody  in  animals  hyperinmiu- 
nized  with  multiple  doses  of  highly  infectious  tissue  suspensions. 

Creutzfeldt- Jakob  disease:  Creutzfeldt-Jakob  (C-J)  disease j  a  fatal  sub- 
acute rapidly  progressive  degenerative  disease  which  eccurs  in  low  incidence 
sporadically  and  in  familial  pattern  throughout  the  world  is  the  first  pre- 
senile dementia  of  man  shown  to  be  caused  by  an  "atypical"  virus  similar  to 
that  of  kuru.   Indeed,  it  was  the  successful  transmission  of  kuru  which  pro- 
vided the  stimulus  and  techniques  necessary  for  the  isolation  of  the  virus  of 
C-J  disease.  We  have  now  successfully  transmitted  C-J  disease  independently 
from  13  of  25  human  cases  to  18  of  40  chimpanzees  inoculated.   Incubation 
periods  have  ranged  from  11  to  16  months,  which  is  significantly  shorter  than 
that  for  kuru.   The  disease,  like  kuru,  can  be  induced  in  animals  inoculated 
peripherally  only  with  the  necessity  of  assaulting  the  central  nervous  sys- 
tem of  the  experimental  host.   The  disease  is  serially  transmissible  in 
chimpanzees  and  is  currently  in  fifth  subculture.   The  virus  has  been  suc- 
cessfully transmitted  on  primary  passage  to  three  species  of  new  world  mon- 
keys, i.e.  squirrel,  spider  and  capuchin  monkeys,  after  incubation  periods 
of  24  and  27  months.  On  serial  passage  the  virus  has  been  transmitted  to 
chimpanzees  (10  to  12  months),  to  squirrel,  spider,  capuchin  and  woolly  mon- 
keys (incubation  periods  ranging  from  9  to  28^  months) ,  and  to  the  African 
"bush  baby"  (genus  Galago)  with  an  incubation  period  of  18  months.   The  total 
number  of  cases  of  this  disease  successfully  transmitted  on  primary  passage 
to  chimpanzees  or  one  or  more  species  of  new  world  monkeys  now  stands  at  19. 

Like  kuru,  the  virus  of  C-J  disease  passes  through  a  millipore  filter 
of  220  nm,  but  has  not  yet  been  detected  in  the  filtrates  of  smaller  size 
millipore  filters.   Nor  has  the  virus  been  yet  isolated  from  visceral  tissue, 
whole  blood,  serum,  cerebrospinal  fluid,  or  urine  obtained  from  human 
patients  or  experimental  animals  affected  with  the  disease.   No  specific  anti- 
gen-antibody reactions  have  been  demonstrated  in  patients  or  animals  using 
a  wide  variety  of  immunological  and  serological  techniques.   The  virus  of 
Creutzfeldt-Jakob  disease  persists  ui  vitro  in  htman  brain  cell  cultures 
prepared  from  patients  dying  with  the  disease.   Virus  was  recovered  from 
brain  cultures  maintained  at  37  C  for  over  255  days. 

Chronic  encephalitis  with  focal  epilepsy:  Efforts  continue  on  attempts 
to  demonstrate  infection  as  the  etiology  of  chronic  encephalitis  associated 
with  myoclonus  and  focal  epilepsy,  to  isolate  the  causative  agent  and  to  in- 
duce the  disease  in  an  experimental  animal  host.  During  the  period  covered 
by  this  report  studies  have  continued  on  the  development  of  an  experimental 
model  for  the  study  of  chronic  encephalitis.   Chronic  motor  disease  has  been 
induced  in  four  of  twelve  rhesus  monkeys  inoculated  intracerebrally  with  the 
Il'yenko  strain  of  tick-borne  encephalitis  virus.   The  immune  responses  of 
these  monkeys  is  being  studied  coincident  with  attempts  to  isolate  TBE  virus 


lit 


at  varying  intervals  after  inoculation.   Tissue  from  two  additional  patients, 
one  with  chronic  focal  epilepsy,  spastic  hemiparesis  and  dementia,  and  the 
other  with  a  rapidly  progressive  fatal  course,  have  been  received,  explanted 
successfully,  and  passaged  into  mice  and  tissue  cultures;  no  agents  have  as 
yet  been  recovered.   Further  attempts  will  be  made  to  detect  latent  viruses 
in  explant  cultures  of  patients  with  chronic  focal  epilepsy  or  movement  dis- 
orders of  obscure  etiology  and  patients  with  histological  evidence  of  chronic 
inflammatory  diseases  of  the  brain.   Thair  sera  are  being  examined  for  anti- 
bodies to  known  arboviruses. 

Tissue  and  cell  culture  studies:   Major  emphasis  has  continued  to  be 
placed  on  the  development  and  utilization  of  tissue  and  cell  culture  tech- 
niques in  the  study  of  slow,  latent  and  temperate  viruses.   Such  studies 
designed  to  isolate,  identify  and  characterize  viruses  from  himian  and  animal 
tissues  obtained  at  surgical  biopsy  and  early  autopsy  from  patients  with 
chronic  subacute  degenerative  diseases  naturally  acquired  or  experimentally 
induced  have  been  most  rewarding.   During  the  period  covered  by  this  report 
several  significant  breakthroughs  have  been  made.   Most  nocably  has  been  the 
recent  demonstration  of  the  long  term  persistence  of  kuru  virus  in  explanted 
tissues  from  chimpanzees  dying  with  kuru  and  the  virus  of  Creutzfeldt-Jakob 
disease  in  explant  cultures  of  human  brain  tissues  maintained  for  several 
months  at  37'' C;  following  long  term  maintanence  _in  vitro  neither  virus  was 
altered  and  both  induced  disease  in  experimental  animals.   These  studies 
have  been  expanded  in  an  effort  to  elicit  subtle  genetic  markers,  histochem- 
ical  markers  or  cellular  alterations  detectable  only  by  electron  microscopy 
to  show  viral  persistence  and  replication  in  vitro. 

During  the  period  covered  by  this  report  we  have  initiated  explant  and 
trypsinized  cell  cultures  on  the  following  specimens:  tissues  of  human  origin 
from  patients  with  amyotrophic  lateral  sclerosis  (ALS) (10) ;  Creutzfeldt-Jakob 
disease  (15);  presenile  dementias  of  unknown  etiology  (3);  polymyositis  (3); 
astrocytomas  (3);  subacute  sclerosing  panencephalitis  (SSPE) (3) ;  Sjorgen's 
syndrome  (1);  dermatomyositis  (3);  osteoclastoma  (1);  progressive  extrapyra- 
midal disease  (1);  chronic  encephalitis  (3);  Alzheimer's  disease  (6);  glio- 
blastomas (3);  systemic  lupus  (3);  Kozhevnikov' s  epilepsy  (1).   In  addition, 
explant  and  trypsinized  cell  lines  have  been  established  from  brain  and 
visceral  tissues  of  the  follov;ing  animals:  several  chimpanzees,  spider  mon- 
keys, capuchin  monkeys,  woolly  monkeys  and  squirrel  monkeys  dying  with  kuru 
and  Creutzfeldt-Jakob  disease,  as  well  as  from  chimpanzees  and  smaller  pri- 
mates dying  from  intercurrent  infections  but  inoculated  with  the  following 
human  diseases:  Alzheimer's  disease  (1);  myoclonic  epilepsy  (1);  Alper's 
disease  (1);  SSPE  (1);  multiple  sclerosis  (2);  progressive  supranuclear  palsy 
(3);  Parkinson's  disease  (1);  scrapie  (1),  and  mink  encephalopathy  (1).  All 
of  the  above  cultures  are  serially  propagated  and  maintained  over  long  periods 
during  which  time  they  are  observed  for  spontaneously  developing  CPE  or  are 
blind  passaged  into  a  wide  variety  of  permissive  cell  lines  and  are  tested 
then  for  properties  of  complement-fixation,  hemagglutination,  hemadsorption, 
fluorescent  microscopy,  transformation  and  mixed  hemadsorption.   Represent- 
ative generations  are  studied  by  electron  microscopy  to  detect  virions  in  the 
absence  of  cytopathic  effect. 
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To  date,  these  studies  have  resulted  in  the  isolation  of  a  significant 
number  of  virus  strains  from  animal  tissues  with  far  less  successful  isolation 
of  agents  from  human  tissues.   Simian  foamy  virus  types  6  and  7  (previously 
reported  as  Pan  i  and  Pan  2)  have  been  repeatedly  isolated  from  numerous 
chimpanzee  tissues.   Simian  foamy  virus  type  1  has  been  isolated  from  the 
uterus  of  a  pig-tailed  macaque  dying  with  endometriosis.   A  new  simian  foamy 
virus  has  been  isolated  for  the  first  time  from  a  spider  monkey  and  herpes- 
like viruses  have  been  isolated  from  the  brain,  the  spleen,  lymph  node  and 
thymus  of  three  capuchin  monkeys,  respectively.   In  addition,  a  new  virus, 
designated  Pan  8,  has  been  isolated  from  the  lymph  node  tissue  of  a  chimpan- 
zee that  died  with  experimental  kuru.   This  agent  is  heat  stable  at  pH3.0  and 
infectivity  is  not  significantly  affected  by  treatment  with  chloroform.   The 
agent  passes  through  a  100  nm  millipore  filter  and  induces  CPE  in  HEK,  human 
embryonic  brain  and  African  Green  Monkey  Kidney  Cells  (AGMKC) .   In  contrast, 
a  second  virus  isolated  from  explant  culture  of  lymph  node  tissue  from  a 
chimpanzee  dying  with  C-J  disease  does  not  pass  through  a  millipore  filter  of 
220  nm,  does  not  withstand  freezing,  and  is  heat  and  chloroform  sensitive. 
Studies  are  under  way  to  further  characterize  and  identify  both  of  these  iso- 
lates and  to  determine  their  etiological  significance  in  kuru  and  C-J  disease, 
respectively. 

The  herpes-like  agents  isolated  from  three  separate  capuchins  appear  to 
be  new  and  heretofore  undescribed  herpes  viruses.   It  remains  to  be  determined 
whether  or  not  these  are  several  isolations  of  the  same  virus  or  isolations 
of  antigenically  unrelated  strains  of  herpes  virus.   To  date  none  of  the  five 
strains  of  virus  are  neutralized  by  reference  reagent  specific  antibody  to  the 
following  herpes  viruses :   spider  monkey  herpes ;  Herpes  ateles ;  Herpes  suis ; 
ground  squirrel  herpes;  owl  monkey  kidney  herpes;  Herpes  simplex;  Herpes  aotus; 
Herpes  aotus  type  2;  H.B.  virus;  H.T.  virus;  microtus  mouse  kidney  herpes; 
IBR  strain  herpes;  Herpes  saimiri;  Herpes  canis;  or  sand  rat  nuclear  inclusion 
virus.   Seroepidemiological  data  suggest,  however,  widespread  distribution  of 
antibody  to  the  capuchin  brain  isolate,  since  neutralizing  antibody  to  this 
virus  has  been  detected  in  a  high  percentage  of  capuchin  monkey  sera  tested. 
Studies  to  more  fully  characterize  these  isolates  are  under  way. 

From  explant  cultures  of  a  human  spinal  tumor  from  a  patient  with  osteo- 
clastoma we  have  isolated  an  agent  that  induced  sjmcytia  in  the  explanted 
cells  themselves  as  well  as  syncytia  in  cultures  of  AGMKC  cocultivated  with 
cells  from  the  tumor  explant.   Identification  of  this  agent  is  under  study. 

A  human  brain  cell  line  derived  from  a  brain  biopsy  specimen  from  a 
patient  diagnosed  as  suffering  from  C-J  disease  has  spontaneously  transformed 
in  vitro.  The  transformed  cells  appeared  initially  in  small  focal  areas  of 
altered  morphology;  these  cells  were  larger  than  the  original  fibroblast-like 
cells  and  appeared  epithelial  in  structure.   They  displayed  classical  charac- 
teristics of  transformed  cells  with  loss  of  contact  inhibition  as  evidenced 
by  their  "piling  or  overgrowth"  effect,  loss  of  contact  inhibition  and  morpho- 
logical change.   The  line  has  been  maintained  with  ease  for  14  months  and  is 
in  the  sixty-third  subculture.   Chrom.osome  studies  indicate  that  the  cells  are 
of  human  origin  and  contain  a  chromosome  number  ranging  from  70  to  80  (the 
majority  contain  75  chromosomes  with  one  large  accrocentric  marker  with  a  long 
arm  longer  than  number  13-15  group  and  Wo   minutes).   The  incidence  of  chromo- 
somal aberrations  is  less  than  one  percent.   Virus  particles  morphologically 
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resembling  the  kno;m  oncogenic  RKA  viruses  were  detected  in  ail  cultures 
examined  since  the  transformation  occurred.   Three  morphological  forms  of 
particles  are  obser'/ed:  1)  intracellular  particles  about  60-90  nm  in  diameter, 
2)  particles  obtaining  an  outer  envelope  by  budding  from  the  plasma  membrane, 
and  3)  extracellular  virus  particles  which  have  an  oval  or  spherical  configur- 
ation and  which  measure  about  100  to  120  nm  in  diameter.  Attempts  have  been 
unsuccessful  to  pass  the  virus  into  numerous  cell  lines  tested.   In  attempts 
to  investigate  oncogenicity  to  these  transformed  human  brain  cells,  young  and 
mature  animals  of  several  species  were  inoculated  with  viable  cells  and  sus- 
pensions of  ruptured  cells.   Two  days  after  injection  of  1  x  10^  whole  cells 
subcutaneously,  tumor-like  growths  of  proliferating  injected  cells  appeared 
at  the  site  of  inoculation.   These  growths  of  injected  cells  enlarge  over  a 
ten  day  period  and  then  slowly  regress  and  by  18  to  20  days  have  been  totally 
rejected  by  the  animal  host.   Major  collaborative  studies  have  been  initiated 
with  the  National  Cancer  Institute  on  the  further  characterization  and  sig- 
nificance of  these  transformed  cells  and  associated  virions  in  human  diseases. 

Scrapie,  mink  encephalopathy,  and  related  animal  diseases:  Considerable 
emphasis  continues  to  be  placed  on  the  study  of  scrapie,  mink  encephalopathy, 
visna  and  Montana  sheep  disease  as  models  in  the  study  of  subacute  progressive 
degenerative  diseases  of  man,  particularly  those  affecting  the  central  nervous 
system.   Transmissible  mink  encephalopathy  is  undoubtedly  identical  in  nature 
to  scrapie  and  in  our  studies  is  being  considered  as  a  strain  of  scrapie  virus. 
As  a  disease  entity,  scrapie  manifests  clinical  signs  and  neuropathological 
lesions  remarkedly  similar  to  those  observed  in  human  patients  with  kuru  and 
Creutzfeldt-Jakob  disease.   Scrapie  is  caused  by  a  serially  transmissible, 
atypical  virus  which  has  a  size,  by  millipore  filtration,  of  approximately 
20  to  30  nm.   The  virus  is  unusually  resistant  to  inactivation  by  ultraviolet 
light,  formalin,  heat,  beta-propriolactone,  but  is  sensitive  to  the  action  of 
phenol  and  diethyl  ether.   In  cesium  chloride  it  has  a  buoyant  density  of 
about  1.32.   The  virus  induces  a  subacute  progressive  degenerative  disease  of 
the  nervous  system  in  shedp  and  goats  naturally  infected  and  produces  the  same 
fatal  disease  when  injected  in  small  amounts  into  mice,  rats,  hamsters,  ger- 
bils,  voles,  and  mink.   Of  significance  is  our  recent  report  on  the  trans- 
mission of  scrapie  to  the  cynomolgus  monkey  after  an  asymptomatic  incubation 
period  of  five  years  and  five  months,  the  first  successful  transmission  of 
this  virus  to  a  sub-human  primate.   This  suggests  the  possibility  that  the 
original  hosts  and  perhaps  even  the  reservoirs  of  kuru  and  Creutzfeldt-Jakob 
disease  may  be  animals.  Although  we  have  not  yet  demonstrated  the  nucleic 
acid  nature  of  scrapie,  preliminary  results  of  ultracentrifuge  zonal  gradient 
studies  indicate  maximum  peaks  of  infectivity  associated  with  peak  zones  of 
nucleic  acid  in  brain  tissue  suspensions.   Using  the  technique  of  Diener,  we 
are  attempting  to  isolate  small  molecules  of  naked  nucleic  acid  from  scrapie 
infected  mouse  brain  and  spleen.   Continued  attempts  to  demonstrate  specific 
antigen-antibody  reactions  to  scrapie  remain  unsuccessful  employing  a  wide 
variety  of  serological  techniques  that  have  included  complement -fixation, 
direct  and  indirect  fluorescent  antibody,  hemadsorption,  hemagglutination, 
mixed  hemadsorption,  Oudin  and  Ouchterlony  techniques  to  elicit  zones  of  pre- 
cipitation in  agar  as  well  as  techniques  designed  to  detect  antigen-antibody 
complexes.  Although  all  such  tests  have  given  negative  results  we  have  con- 
sistently been  able  to  demonstrate  that  the  inmune  mechanism  of  the  scrapie 
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infected  host  remains  functional  and  without  alteration  on  both  the  humoral 

and  cellular  levels.  Moreover,  administration  of  large  doses  of  interferon, 
poly  I-Poly  C,  X- irradiation  and  antilymphocytic  serum  have  all  failed  to 
interrupt  or  alter  the  onset  or  course  of  this  fatal  disease  of  animals.  An 
extensive  electron  microscopic  search  for  virus  in  infected  tissues  as  well 
as  in  the  fractions  of  brain  suspension  obtained  by  density  gradient  banding 
the  agent  in  zonal  untracentrifuge  have  revealed  no  recognizable  virions  to 
date.   However,  although  we  can  see  no  consistent  evidence  of  fully  formed 
mature  virions,  certain  of  the  degenerative  processes  seen  must  represent  the 
effect  of  virus  production  and  maturations  e.g.  alteration  of  the  plasma  mem- 
branes of  cells  resulting  in  fragpientation  of  the  unit  membrane  and  the  fill- 
ing of  intraneuronal  vacuoles  with  this  membraneous  material;  in  vivo  fusion 
of  astrocytes  with  astrocytes  and  astrocytes  with  neurons,  further  suggesting 
alteration  of  the  membrane.   It  thus  becomes  a  challenge  to  evaluate  which 
histological  degenerative  changes  are  primary  effects  in  the  synthesis  of 
virus  components  and  virus  assembly  and  t^ich  are  secondary  effects  unrelated 
directly  to  virus,  to  synthesis  of  viral  subunits  and  virus  assembly.  Al- 
though fully  formed  mature  virions  may  appear  in  tissue  culture  or  other  cell 
systems  it  should  not  be  surprising  to  find  asynchronous  or  unintegrated 
assembly  stages  leading  to  a  typical  incomplete  or  partial  stage  of  virion 
synthesis  in  scrapie  and  other  subacute  spongiform  encephalopathies. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
The  mission  assigned  this  laboratory  in  1962  was  to  demonstrate  that  subacute 
chronic  progressive  degenerative  diseases  of  the  nervous  system  of  man  may 
have  infection  as  their  etiology.   The  data  presented  in  this  report  conclus- 
ively demonstrate  that  the  subacute  degenerative  encephalopathies,  kuriis  a 
heredofamilial  disease  of  man,  and  Creutzfeldt- Jakob  disease,  a  presenile 
dementia  of  man,  are  both  caused  by  filterable  infectious  agents  which  behave 
like  viruses  in  many  respects,  but  which  differ  markedly  from  previously 
known  viruses  in  biological,  chemical  and  physical  properties.   These  studies 
have  further  demonstrated,  for  the  first  time,  that  scrapie,  a  natural  ence- 
phalopathy of  sheep  and  goats  which  closely  resembles  kuru  and  Creutzfeldt- 
Jakob  disease  in  clinical  course  and  histopathology,  can  infect  a  sub-human 
primate,  the  cynomolgus  monkey;  it  is  possible  that  the  original  hosts  and 
perhaps  even  the  reservoirs  of  kuru  and  C-J  disease  may  be  animals.   It  is 
worthy  of  note  that  a  wide  variety  of  "clinical  and  histopathological  types" 
of  Creutzfeldt- Jakob  disease,  including  those  described  as  subacute  spongi- 
form encephalopathy,  Nevin-Jones  disease,  Brownell-Oppenheimer  disease,  as 
well  as  the  amyotrophic  form  as  originally  described  by  Creutzfeldt  and  Jakob, 
have  in  every  instance  induced  remarkedly  similar  fatal  clinical  disease  and 
histological  lesions  in  experimentally  inoculated  animals  with  incubation 
periods  of  one  year  or  less  and  rapid  clinical  courses  of  only  one  to  three 
months  duration.   In  addition,  we  have  demonstrated  that  familial  cases  of 
Creutzfeldt-Jakob  disease  are  also  transmissible.  Our  reports  on  the  trans- 
missibility  of  C-J  disease,  previously  thought  to  be  a  rare  disease,  have  in 
recent  months  resulted  in  the  acquisition  of  brain  specimens  from  more  than 
one  hundred  new  cases--more  than  doubling  the  world's  previously  reported 
cases.   These  findings  support  our  hypothesis  that  other  encephalopathies, 
including  the  so-called  presenile  and  perhaps  even  senile  dementias  of  man, 
such  as  Alzheimer's  and  Pick's  diseases,  as  well  as  diseases  such  as  multiple 
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be  characterized,  identified  and  classified,  and  by  seroepidemiological  tech- 
niques we  will  determine  their  distribution  and  significance  in  human  and 
animal  populations.  We  shall  determine  their  etiological  significance  in  re- 
lation to  the  disease  under  study.   Major  emphasis  will  continue  to  be  placed 
on  a  comprehensive  study  of  the  human  brain  transformed  cell  line  developed 
in  this  laboratory  from  a  patient  with  C-J  disease.   These  studies,  in  collab- 
oration with  the  National  Cancer  Institute,  will  include  purification  of  the 
virus  and  study  of  the  oncogenic,  tumorigenic,  immunological,  chemical  and 
physical  properties.   Extensive  field  work  will  be  continued  on  kuru  and  re- 
lated diseases,  particularly  focusing  on  the  epidemiology  and  natural  reser- 
voirs since  cases  are  still  continuing  to  occur. 
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The  Project  (I  through  XI)  listed  herein  and  their  related  studies,  as 
itemized  in  the  Project  Reports  of  previous  years,  have  continued  throughout 
the  year  and  are  reflected  in  the  publications  noted  herewith.   Laboratory 
studies  on  human  biology,  genetics  and  associated  molecular  biology,  immun- 
ology, virology  and  biochemistry,  have  all  been  directed  at  solving  problems 
which  have  been  chosen  from  small  isolated  bands  still  living  in  the  primi- 
tive situation  in  which  these  problems  may  be  more  appropriately  studied  than 
in  larger  civilized  societies.   Because  of  commitments  in  other  areas  of 
study,  our  follow-rup  investigations  of  isolated  Micronesian  populations  was 
temporarily  delayed  during  the  period  of  this  report. 
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Introduction 

The  major  areas  of  activity  of  the  Epidemiology  Branch  during  the 
period  of  this  report  have  been: 

I.   Epidemiologic  studies  of  neurologic  diseases 

II.   Laboratory  studies  related  to  the  epidemiology  and  immunology 
of  neurologic  and  perinatal  diseases 

III.   The  continued  activities  on  Guam  and  the  Trust  Territories 

IV.   Genetic  studies  of  neurologic  diseases 

The  following  professional  personnel  have  joined  the  Epidemiology 
Branch:   Our  staff  was  greatly  strengthened  when  Dr.  Dwayne  Reed, 
formerly  Associate  Professor  of  Epidemiology  at  the  University  of  Texas 
School  of  Public  Health  in  Houston,  joined  the  Epidemiology  Branch  as 
Deputy  Branch  Chief.   Dr.  E.  Michael  Holden  is  now  medical  Officer-In- 
Charge  of  the  NINDS  Research  Center,  Tamuning,  Guam  having  finished  his 
first  two  years  of  neurology  residency  at  the  Boston  City  Hospital. 
Dr.  Robert  Stern,  after  completing  his  internship  at  Mt.  Sinai,  New  York 
City  joined  the  Branch  in  the  Section  of  Genetics  in  Epidemiology.  Mr. 
Stephan  Showalter  has  joined  our  laboratory  as  a  medical  technician. 

During  the  year  Mr.  Gary  Cooper  left  the  Branch  to  matriculate  at 
Howard  University  Medical  School. 

In  June  we  will  lose  two  Commissioned  Officers,  A.  Roger  Bobowick 
and  Jeffrey  Allen,  and  have  only  been  authorized  one  replacement.   Dr. 
Milton  Koch,  now  finishing  his  first  year  of  internal  residency  at 
Bellevue  in  New  York  City  will  join  the  Branch  in  July. 
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I.   Epidemiologic  studies  of  neurological  diseases 

Multiple  Sclerosis 

As  a  result  of  our  studies  of  migrant  populations  to  Washington  and 
California,  we  are  attempting  to  explore  the  implications  of  our  finding 
that  people  who  are  born  in  high  risk  areas  for  multiple  sclerosis,  and 
then  migrate  to  a  lower  risk  area  have  a  slight  decline  in  their  risk  of 
acquiring  MS,  and  that  people  born  in  low  risk  areas  after  migration  to 
high  risk  areas  retain  a  low  risk  for  developing  MS.   The  implication  is 
that  some  protection  is  conferred  against  MS  in  low  risk  areas  which  is 
retained  even  after  migration  to  high  risk  areas  suggesting  the  acquisition 
of  some  form  of  acquired  protection.   Through  understanding  of  the  nature 
of  this  protection,  a  mechanism  for  prevention  of  MS  may  be  possible.   We 
have  spent  considerable  time  developing  and  field  testing  an  extensive 
case-control  questionnaire.   The  major  thrust  of  the  questionnaire  is 
documentation  of  events  in  childhood  since  there  is  accumulating  evidence 
that  the  important  determinants  for  developing  MS  occur  before  age  15.   We 
are  currently  studying  a  series  of  possible  clusters  of  MS  and  in  addition 
several  populations  in  the  state  of  Maryland.   Now  that  our  techniques 
are  well  developed,  we  plan  to  use  the  questionnaire  in  studies  in  North 
Dakota  and  Kansas  where  several  potential  foci  of  disease  exist  and  in 
Puerto  Rico  where  we  can  study  the  development  of  MS  in  a  low  risk  area. 

In  collaboration  with  Dr.  John  L.  Sever,  Chief  of  Branch  of  Infectious 
Diseases,  C&FR,  NINDS  we  continue  to  study  measles  serology  in  patients  and 
family  members.   Most  recently  we  tested  a  second  group  of  MS  patients  and 
siblings  to  follow  up  our  first  series  in  which  siblings  as  well  as 
patients  had  higher  titers  to  measles  than  did  controls  of  MS  patients. 
The  second  series  only  partially  supported  the  first  in  that  female 
siblings  had  as  high  titers  as  female  patients  but  male  siblings  had 
lower  titers  than  male  patients. 

We  have  partial  or  complete  information  on  nine  twins  from  the  Veteran's 
Twin  Registry  in  which  one  of  the  twins  has  MS.   The  studies  are  primarily 
epidemiological  and  we  are  trying  to  identify  life  events  which  distinguish 
the  affected  twin.   We  contemplate  questioning  more  twins  before  completion 
of  the  analysis  of  data.   Through  a  contract  with  the  National  Follow-Up 
Agency,  we  have  started  the  review  of  6,000  veterans  with  MS  in  order  to 
elucidate  migratory  patterns  and  predisposing  factors  in  the  patient 
population  in  comparison  with  matched  selected  controls. 

Laboratory  studies  primarily  involving  Ijrmphocyte  transformation  in 
MS  patients  with  specific  antigens  continue  to  be  negative  in  our  hands. 
We  are  now  closely  collaborating  with  Dr.  Harry  Bartfeld  of  St.  Vincent's 
Hospital  in  New  York  City,  using  a  new  macrophage  inhibition  test  which  he 
has  developed.   Dr.  Bartfeld  is  the  only  worker  who  seems  to  find  consistent 
differences  in  reactions  of  MS  patients'  lymphocytes  from  controls.   All 
tests  are- being  conducted  blindly  using  carefully  matched  patients  and 
controls. 


Amyotrophic  Lateral  Sclerosis  (Stateside  Studies) 

Although  our  observations  that  ALS  patients  of  Guam  and  ALS  patients 
in  the  United  States  have  diminished,  CNS  dopamine  metabolism  has  been 
confirmed  by  several  groups,  the  mechanism  and  rationale  for  this  finding 
is  not  clear.   While  it  seems  that  this  observation  is  one  of  the  few 
hard  facts  known  about  amyotrophic  lateral  sclerosis  there  is  considerable 
difficulty  in  collecting  suitable  autopsy  material  to  conduct  the  necessary 
histochemical  mapping  studies  in  the  brain.   We  have  collected  suitable 
material  from  Guam  cases  and  are  awaiting  results  from  our  collaborators. 

We  have  recently  completed  collection  of  data  on  12,000  statesiders 
who  worked  for  more  than  one  year  on  Guam,  between  1945  and  1955,   After 
numerous  attempts  to  locate  the  final  10%  of  deaths  which  we  were  lacking, 
we  have  now  exhausted  all  possibilities  and  will  proceed  with  our  analysis 
on  the  material  at  hand.   It  is  our  preliminary  impression  that  we  have 
not  encountered  an  excess  of  deaths  from  ALS  in  this  population  of  adult 
males.   We  also  continue  the  slow  accumulation  of  death  certificates  from 
the  Veterans  Administration  of  veterans  who  had  peptic  ulcers  and  were 
treated  either  by  vagotomy  or  pyloroplasty  or  by  gastrectomy.   We  are 
conducting  this  study  in  order  to  test  the  hypothesis  that  pancreatic 
insufficiency  may  predispose  to  ALS.   From  the  data  already  available, 
we  seem  to  find  a  surprising  number  of  neurological  diseases  but  no 
suggestions  of  an  excess  of  ALS. 

We  are  conducting  an  extensive  study  of  ALS  in  veteran  populations. 
We  have  developed  an  extensive  questionnaire  which  has  now  been  field 
tested  in  some  30  ALS  patients  and  controls.   Funds  have  now  become 
available  and  we  are  embarking  on  a  major  study  of  patterns  and  risk 
factors  for  approximately  700  ALS  patients  and  matched  controls,  and  in 
addition  working  out  life  tables  for  the  various  forms  of  motor  neuron 
disease.   This  will  be  supplemented  by  in-depth  questioning  of  life-style 
through  the  questionnaire  of  200  living  patients  and  controls. 

We  have  completed  a  study  in  California  and  Washington  of  native-born 
and  migrant  populations  who  died  of  ALS.   In  this  study  we  encountered 
no  regional  differences  and  no  effect  of  place  of  birth  on  rate  of  ALS. 
This  is  in  marked  contrast  with  our  findings  in  this  population  for  MS 
and  suggest  that  if  exogenous  factors  predispose  to  development  of  ALS 
they  do  not  occur  in  any  detectable  geographic  pattern. 

A  considerable  amount  of  time  and  effort  have  gone  into  the  preparation 
of  four  chapters  on  neuromuscular  diseases  which  we  were  solicited  to 
prepare  for  several  text  books.   These  include: 

1.   Brody,  J. A.  and  Kurland,  L.T.:   Amyotrophic  lateral  sclerosis 
and  parkinsonism-dementia  in  Guam.   _In  Tropical  Neurology. 
J.  Spillane,  Ed.   Oxford  University  Press.   In  Press. 
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2.  Brody,  J. A.,  Stanhope,  J.M.  and  Kurland,  L.T.:   Patterns  of 
amyotrophic  lateral  sclerosis  and  parkinsonism-dementia  of  Guam. 
In  Contemporary  Trends:   Neurological  Problems  in  Oceania. 
rTw,  Hornabrook,  Ed.   New  Guinea.   In  Press. 

3.  Bobowick,  A.R.  and  Brody,  J. A.:   Epidemiology  of  system  atrophies. 
In  Handbook  of  Clinical  Neurology.   P.J.  Vinken  and  G.W.  Bruyn, 
Eds.   Amsterdam.   In  Press. 

4.  Kurland,  L.T.  and  Brody,  J. A.:   Amyotrophic  lateral  sclerosis  with 
special  reference  to  the  Guam  type.   In  Handbook  of  Clinical 
Neurology.   P.J.  Vinken  and  G.W.  Bruyn,  Eds.   Amsterdam.   In  Press. 

Parkinson's  Disease  -      ^  _ 

Our  collaborative  study  with  the  National  Parkinson  Foundation  Inc. 
in  Miami,  Florida  continues.   We  now  have  information  on  500  Parkinson 
patients  in  the  pre-L-Dopa  era  and  within  the  next  few  months  we  will  have 
an  equal  number  of  patients  who  were  treated  with  L-Dopa.   From  these  data 
we  will  develop  life  tables  in  order  to  ascertain  the  effect  of  L-Dopa  in 
Parkinson's  disease.   We  are  also  collecting  data  on  other  cohorts  seen  at 
the  New  York  Hospital  over  the  past  30  years  which  we  hope  to  analyze  in  a 
similar  fashion.   The  analysis  of  possible  genetic  factors  in  extrapyramidal 
disease  is  still  underway.   We  have  data  on  drug-induced  extrapyramidal 
disease  among  identical  twins  and  also  in  mental  institutions  among  black 
and  white  populations.   To  date  no  distinctive  genetic  differences  have 
been  encountered  for  drug-induced  extrapyramidal  disease. 

Subacute  Sclerosing  Panencephalitis 

We  have  accumulated  more  data  supporting  our  observations  that  the 
measles  infection  in  patients  who  subsequently  develop  SSPE  is  highly 
unusual.   Thus  far  we  have  evidence  in  more  than  two-thirds  of  our  patients 
that  measles  either  was  inapparent  or  occurred  before  age  one,  or  occurred 
in  conjunction  with  chicken  pox.   This  suggests  that  the  nature  of  the 
measles  infection  itself  was  an  important  determinant  in  developing 
subsequent  SSPE.   Our  data  and  those  of  all  other  investigators  still 
indicate  a  great  excess  of  SSPE  patients  among  males  and  in  non-urban 
settings.   Thus  the  unusual  measles  infection  is  not  sufficient  to  explain 
the  disease.   In  our  study  we  found  some  evidence  of  contact  with  sick 
animals  (dogs  and  fowl)  in  our  patient  population  in  excess  of  that  in  our 
controls.   The  rural  male  predominance  is  suggestive  of  a  zoonosis  and  it 
may  indeed  be  that  some  form  of  rural  exposure  provides  a  triggering 
mechanism  for  precipitation  of  SSPE.   We  are  now  developing  ecologic 
studies  in  areas  where  cases  have  occurred  in  order  to  determine  if  there 
is  a  common  ecologic  factor  which  we  could  relate  to  SSPE. 

We  have  completed  testing  an  analysis  of  serum  samples  collected  from 
patients  and  their  families,  and  controls  and  their  families  for  measles 
antibody  titer.   In  contrast  to  our  findings  among  siblings  of  MS  patients, 
the  siblings  of  SSPE  patients  have  titers  in  the  same  range  as  controls. 


Thus  the  response  to  measles  in  SSPE  is  confined  to  the  patient  and  is 
not  a  familial  phenomenon. 

Stroke 

We  have  devoted  much  time  to  the  development  of  protocols  for  con- 
tractural  studies  of  various  aspects  of  stroke.   We  are  now  negotiating 
with  the  University  of  California  at  Berkeley  for  the  study  of  stroke  and 
risk  factors  among  the  Japanese  population  in  the  Berkeley  area,  which 
has  already  been  screened  medically.   In  Japan,  the  rate  of  stroke  is 
exceptionally  high.   We  intend  to  explore  risk  factors  in  the  California 
population,  and  also  should  important  differences  in  the  rate  in  California 
be  documented,  we  will  attempt  to  identify  those  factors  in  the  Japanese 
American  population,  which  contribute  to  the  lower  rate.   We  are  also 
developing  a  protocol  for  a  careful  case-control  study  of  the  Kaiser 
Permanente  population  in  Oakland  which  prior  to  the  occurrence  of  stroke 
had  received  a  multiphasic  screening  exam.   We  can  control  for  the  obvious 
and  known  risk  factors  such  as  hypertension  and  see  which  other  factors 
precipitated  the  stroke  in  the  patient  and  not  the  control.   We  are  also 
developing  protocols  for  studies  in  black  populations  where  the  rate 
of  hypertension  and  stroke  are  much  higher  than  in  white  populations.   We 
wish  to  explore  the  relative  effect  of  genetic  factors  versus  environment. 
Suitable  populations  exist  in  Panama  where  we  can  contrast  the  blacks 
who  came  originally  to  Panama  as  slaves  versus  blacks  who  were  brought 
to  Panama  from  Jamaica  and  other  islands  to  help  in  the  building  of  the 
Panama  Canal,  and  further  to  subdivide  the  latter  population  into  those  who 
have  continued  to  live  in  the  Canal  Zone  at  a  relatively  high  standard  of 
living  with  those  who  remained  on  the  Caribbean  side  of  Panama  and  lived  at 
a  subsistence  level. 

Creutzfeldt- Jakob  Disease 

Using  an  extensive  questionnaire,  we  have  conducted  a  study  of  39 
patients  with  CJ  disease  from  1966  to  1971,  and  in  each  instance  we  have 
matched  the  patients  with  two  controls.   Thus  far  preliminary  analysis  has 
revealed  no  factors  or  patterns  which  distinguish  the  patients  from  the 
controls. 

II.   Laboratory  studies  related  to  the  epidemiology  and  immunology 
of  neurologic  and  perinatal  diseases. 

Studies  on  the  Minute  Virus  of  Mice  (MVM) 

MVM  is  a,  member  of  the  parvovirus  family  (small,  ubiquitous,  single- 
stranded  DNA  viruses).   Agents  of  this  group  are  known  to  cause  congenital 
and  chronic  infections  in  animals.   MVM  has  been  reported  to  cause 
cerebellar  hypoplasia  and  congenital  ataxia  in  mice.   It  is  hoped  that 
our  investigations  of  the  course  of  chronic  MVM  infections  both  in  vivo 
and  in  vitro  will  contribute  to  the  understanding  of  certain  chronic 
neurologic  diseases  whose  etiologies  also  may  involve  a  persistent,  latent, 
or  recreduescent  virus  infection.   The  parvoviruses  are  a  little-studied 
group,  but  there  is  much  to  suggest  that  they  may  be  of  greater  biological 
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significance  than  is  generally  recognized.  In  addition  to  its  potential 
clinical  significance,  our  work  is  contributing  information  on  the  basic 
characteristics  of  this  virus  and  improved  methods  for  its  study. 

Other  groups  who  have  studied  MVM  have  been  hampered  by  the  cumbersome 
and  time-consuming  process  of  quantitating  the  virus  using  standard  methods. 
We  have  developed  a  new  infectivity  test,  known  as  the  HAG  (hemagglutinin- 
antigen  generation)  test  which  reduces  the  time  required  from  4-6  weeks  to 
7  days  and  which  gives  a  much  sharper  end-point  reading.  This  development 
has  made  possible  studies  which  we  would  not  have  otherwise  undertaken  and 
has  proven  invaluable  in  all  phases  of  our  work. 

We  have  extended  our  tissue  culture  studies  on  MVM  by  establishing 
chronic  infections  in  three  cell  lines  using  two  strains  of  MVM.   One 
system  has  been  producing  virus  for  well  over  a  year.   The  course  of 
infection  in  each  cell  line  has  been  markedly  different.   Two  of  these 
cell  lines  have  proven  to  be  practical  tools  for  the  propagation  of  the 
large  quantities  of  MVM  required  for  other  phases  of  our  work.   It  is 
hoped  that  study  of  these  model  systems  may  further  our  understanding  of 
the  mechanisms  of  chronic  infections  In   vivo. 

Recent  results  indicate  that  MVM  DNA  is  probably  not  simple,  linear, 
and  completely  single  stranded  as  had  been  supposed.   This  was  determined 
using  hydroxyapatite  column  chromatography,  a  relatively  new  and  extremely 
sensitive  technique  for  detecting  and  characterizing  small  amounts  of 
nucleic  acids.   Application  of  this  technique  to  our  research  problems 
has  been  done  in  collaboration  with  Dr.  David  Kohne  (currently  at  the 
Salk  Institute  and  the  University  of  California  at  San  Diego)  and  has 
given  new  impetus  to  this  major  aspect  of  our  program.   It  has  already 
yielded  important  new  information  about  basic  features  of  MVM  and  will 
certainly  speed  further  efforts  to  characterize  the  virus  and  its  growth 
and  fate  in  cells.   This  initial  characterization  of  the  MVM  genome  is 
essential  to  future  investigations  on  the  persistence  of  viral  genetic 
material  in  chronically  infected  tissue  culture  cells  and  in  animals.   The 
technique  may  ultimately  take  on  clinical  significance  as  a  method  of 
screening  for  these  types  of  viruses. 

Studies  on  Cellular  Immunity  in  Multiple  Sclerosis 

In  an  effort  to  define  the  role  of  cellular  immunity  in  the  patho- 
genesis of  MS  we  are  continuing  studies  related  to  the  immunological 
expression  of  lymphocytes.   Lymphocyte  transformation  studies  involving 
MS  patients,  stroke  patients,  and  healthy  controls  have  consistently 
failed  to  yield  significant  differences  when  various  brain  antigens 
were  employed. 

Alternative  procedures  also  designed  to  measure  lymphocyte  respon- 
siveness are  currently  being  explored.   In  a  combined  study  with  Dr.  Harry 
Bartfeld,  New  York  University,  lymphocytes  from  MS  patients  and  controls 
are  challenged  with  brain  antigens  and  tested  for  their  ability  to  produce 
migration-inhibitory  factor  (MIF) .   MIF  is  a  pharmacologically-active 
substance  elaborated  by  sensitized  lymphocytes  in  response  to  a  specific 
antigen.   It  is  characterized  primarily  by  its  ability  to  prevent  the 
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migration  of  macrophages  from  the  open  end  of  a  capillary  tube.   All 
samples  are  delivered  to  the  laboratory  under  code  which  will  be  broken 
upon  completion  of  the  study. 

Several  reports  have  recently  appeared  in  the  literature  describing 
the  lymphotoxic  activity  of  MS  sera  on  lymphocytes.   In  an  attempt  to 
determine  the  significance  of  these  observations  particularly  in  regard 
to  the  pathogenesis  of  MS,  we  have  devised  an  in  vitro  model  to  study 
the  phenomenon.   Sera  from  MS  patients  and  controls  are  incubated  with 
HR  K  cells,  a  continuous  line  of  lymphocytes.   The  HR,K  cell  was  chosen 
as  the  target  cell  so  as  to  eliminate  the  variability  inherent  in  a 
heterogeneous  system  (e.g.,  human  peripheral  lymphocytes).   Ljmiphotoxic 
activity  is  determined  by  measuring  the  depression  in  the  rate  of  incorp- 
oration of  H-uridine  into  target  cell  RNA.   We  have  been  able  to  demon- 
strate a  significant  depression  with  some  MS  sera.   We  are  currently 
attempting  to  reproduce  these  findings  employing  positive  sera. 

Basic  Studies  Involving  Virus -Lymphocyte  Interactions 

We  are  pursuing  basic  studies  designed  to  enhance  our  understanding 
of  the  interaction  of  viruses  with  the  cellular  immune  system.   We  have 
succeeded  in  stimulating  human  lymphocytes  with  preparations  of  purified 
vaccinia  virus.   Such  preparations  are  devoid  of  cellular  debris  and 
non-specific  stimulants  commonly  found  in  vaccine  preparations.   Pure 
vaccinia  virus  in  which  total  infectivity  was  destroyed  by  UV-irradiation 
is  as  equally  stimulatory  as  nonirradiated  virus.   Virus  replication  in 
lymphocyte  cultures  stimulated  with  live  vaccinia  did  not  occur.   We  are 
continuing  studies  on  the  effect  of  virus  aggregation  on  lymphocyte 
stimulation.   Furthermore,  extraction  procedures  designed  to  degrade  the 
vaccinia  virion  into  subviral  components  will  be  performed  in  order  to 
determine  which  viral  structures  are  stimulatory. 

Studies  of  SSPE 

With  repeated  isolations  of  measles  virus  from  brains  of  patients 
with  subacute  sclerosing  panencephalitis  (SSPE)  it  is  firmly  established 
that  measles  virus  is  in  some  way  related  to  the  disease.  The  mechanism(s) 
by  which  the  agent  exerts  its  pathogenicity,  however,  still  remains  an 
enigma.  We  are  currently  attempting  to  develop  an  experimental  animal 
model  in  mice  for  SSPE  in  an  effort  to  elucidate  the  pathogenic  events 
leading  to  the  disease. 

Our  epidemiological  studies  of  SSPE  have  led  us  to  postulate  that 
initial  exposure  to  measles  virus  occurs  very  early  in  life  when  passive 
immunity  is  still  the  primary  form  of  protection.   The  early  measles 
insult  in  the  presence  of  passive  immunity  in  some  way  prevents  the  develop- 
ment of  full  active  immunity.   Secondary  exposure  to  the  virus  later  in 
life  may  protect  the  individual  from  clinical  measles,  however  the  virion 
or  some  component  of  the  virion  (perhaps  the  nucleocapsid)  may  persist 
in  certain  cells.  A  second  event,  possibly  infection  by  another  virus, 
may  trigger  a  dual  infection  followed  by  clinical  expression  of  the  disease, 
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In  order  to  test  this  hypothesis  adult  female  mice  previously  immunized 
with  measles  virus  and  nonimmunized  controls  were  bred  and  their  offspring 
challenged  with  measles  at  various  times  after  birth  (0-5  days).   Newborns 
of  measles -immune  mothers  were  found  to  possess  a  high  degree  of  measles 
passive  immunity  as  76%  survived  intercerebral  inoculations.   Only  13%  of 
the  litters  of  survivors  are  being  followed  and  150  days  after  inoculation 
appear  normal.   We  are  continuing  to  observe  these  animals  for  abnormal 
signs.   Representative  survivors  were  sacrificed  and  tissue  culture  was 
prepared  from  all  major  organs.   The  cultures  were  tested  for  measles 
antigen  employing  fluorescent-antibody  techniques,  however,  all  tests 
were  negative. 

We  are  currently  inoculating  groups  of  survivors  with  various  viral 
agents  such  as  measles,  Newcastle  disease  virus  and  canine  distemper  virus 
in  hopes  of  triggering  an  SSPE-like  syndrome.   Furthermore,  several  sur- 
vivors are  being  treated  with  Cytoxan,  a  potent  immunosuppressant.  After 
2  months  of  treatment  these  animals  still  remain  free  of  neurological  signs. 

Other  studies  of  SSPE  carried  out  by  Dr.  Jeffrey  Allen  have  demonstrated 
the  presence  of  an  inhibitory  factor  of  mitogen-induced  lymphocyte  trans- 
formation in  the  fresh  plasma  of  a  patient  with  SSPE.   The  factor  was  in- 
activated by  heating  at  56oC  for  30  minutes  or  freezing  for  any  length  of 
time.   Dr.  Allen  is  currently  studying  the  interaction  of  measles  virus 
(low  passage,  high  passage  and  SSPE  isolates)  with  human  lymphocytes  in 
hopes  of  elucidating  the  role  of  cellular  immunity  in  the  pathogenesis  of 
SSPE. 

III.   The  continuing  activities  on  Guam  and  the  Trust  Territories 

Analyses  of  the  epidemiologic  patterns  of  ALS  and  PD  on  Guam  during 
the  past  20  years  have  revealed  the  following  findings.   The  incidence 
and  mortality  rates  continue  to  exceed  other  areas  of  the  world  by  50  to 
100  times.  Within  the  confines  of  Guam  there  are  marked  geographic 
differences  in  frequency.   For  both  diseases  there  is  a  male  preponderance 
but  the  peak  age  incidence  for  PD  is  several  years  later  than  ALS.  Among 
Chamorros  living  most  of  their  lives  on  Rota,  Saipan  and  the  United  States, 
ALS  appears  to  have  the  same  high  incidence.   The  case  is  not  so  clear-cut 
for  PD  and  no  definite  conclusions  can  be  drawn.   The  tentative  findings 
of  ALS  among  non-Chamorro  residents  of  Guam  indicate  that  these  groups 
do  not  have  the  sam.e  high  risk  as  Chamorros.   The  Filipinos  are  one  possible 
exception,  however,  because  of  the  rotating  population,  it  is  difficult 
to  establish  accurate  rates. 

ALS  and  PD  frequently  cluster  in  families,  yet  there  is  no  clear  auto- 
somal pattern  of  inheritance.   Several  studies  currently  underway  focus 
upon  this  problem.   They  include  following  the  offspring  of  the  first 
100  cases  each  of  ALS  and  PD,  and  matched  controls.   A  family  registry  of 
the  0.5  relatives  and  spouses  of  cases  and  controls  originated  in  1957  is 
being  updated.   We  are  also  in  the  process  of  developing  pedigrees  for 
the  cases  in  Umatac,  the  village  with  the  highest  rates  of  ALS  and  PD. 
These  studies  have  revealed  a  number  of  conjugal  instances  of  ALS  and  PD. 
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To  date  there  are  10  matings  of  ALS  x  ALS,  3  of  PD  x  PD,  and  14  of  ALS  x  PD. 
The  status  of  offspring  from  these  matings  is  under  study. 

Present  clinical  studies  are  directed  toward  new  case  findings  and 
continuing  follow-up  of  known  cases.   As  of  March  1,  1972,  94  ALS  and  PD 
cases  and  suspects  were  being  followed.   Treatment  of  PD  cases  is  being 
continued  with  the  use  of  L-Dopa  and  MK-486,  a  useful  adjunct  which 
reduces  the  dosage  of  L-Dopa.   Virtually  all  patients  with  extrapyramidal 
signs  have  shown  improvement.   The  usefulness  of  L-Dopa  and  isoprinosine 
in  ALS  are  also  being  investigated.   We  are  also  developing  a  study  for 
the  detection  of  abnormal  dopamine  metabolism  utilizing  expired  air  and 
urine.   Such  a  technique,  if  successful,  would  facilitate  population 
studies  of  the  abnormal  biochemical  changes  associated  with  ALS  and  PD. 

Neuropathologic  studies  continue  to  point  out  the  wide  distribution 
of  neurofibrillary  degeneration  in  brains  from  ALS  and  PD  cases.   However, 
findings  on  31  brains  of  persons  who  died  of  causes  other  than  ALS  or  PD 
indicate  that  neurofibrillary  degeneration  is  present  in  over  65%  of  adult 
Chamorros.   Continued  efforts  are  being  made  to  obtain  more  control  brains 
in  order  to  establish  age,  sex,  and  residential  patterns  in  which  these 
findings  are  encountered. 

In  February  1972  a  peer  review  group  met  on  Guam  to  review  the 
current  projects  and  make  recoiranendations.   In  brief,  they  recommended  that 
the  program  be  continued,  with  special  emphasis  on  some  sharply  defined 
targets  to  be  completed  by  October  1973.   The  projects  of  special  interest 
included  completion  of  the  several  genetic  studies,  further  studies  of 
geographic  distribution  of  cases  including  immigrant  and  emigrants  to 
and  from  other  areas  of  the  Trust  Territory,  detailed  mortality  analysis 
on  Guam,  completing  epidemiologic  surveys  of  living  cases  and  controls, 
and  completion  of  the  neurochemical  trials.   October  1973  was  suggested 
as  a  date  for  further  review  of  the  program. 

IV.   Genetic  studies  of  neurologic  diseases 

The  Genetics  Section  has  continued  its  interest  in  the  movement 
disorders  including  dystonia  and  Huntington's  Chorea,  and  hereditary 
nervous  system  tumors  including  acoustic  neuroma,  retinoblastoma  and 
von  Hippie  Lindau's  disease. 

Observations  in  20  individuals  from  4  families  with  torsion  dystonia 
have  suggested  that  the  enzjmie  dopamine  betadehydroxylase  (DBH)  which 
governs  the  conversion  of  dopamine  to  noradrenamine,  is  present  in  abnormal 
levels  in  individuals  with  the  dominant  form  of  torsion  dystonia.   This 
work,  which  is  being  carried  out  in  the  laboratory  of  Dt.  Julius  Axelrod, 
has  significant  implications  if  true,  for  understanding  the  basic  genetic 
abnormality.   In  turn  it  might  influence  treatment  and  permit  preclinical 
detection  which  is  so  useful  in  the  genetic  counseling  of  these  families. 
A  larger  study  is  now  underway  to  determine  the  level  of  DBH  in  families 
representing  both  dominant  and  recessive  forms  of  dystonia. 
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In  collaboration  with  Dr.  Thomas  Chase,  Chief  of  the  Unit  on  Neurology, 
Laboratory  of  Clinical  Sciences,  NIMH  we  recently  reported  an  instance 
in  which  two  individuals  with  Huntington's  disease  had  married  and  produced 
an  affected  offspring.   This  is  important  to  document  since  1  out  of  4 
of  such  offspring  can  be  expected  to  carry  a  double  dose  of  the  gene  for 
Huntington's  disease.   The  basic  gene  abnormality  should  be  etched  in 
starker  outline  in  this  homozygous  state  than  in  the  heterozygous  or  single 
dose  state.   Only  one  other  instance  had  been  reported  in  the  world  neuro- 
logic literature.   Conversation  with  colleagues  at  the  recent  centennial 
symposium  in  honor  of  George  Huntington's  original  description  of  the 
disease  indicates  there  may  be  another  nine  such  instances.   We  are  now 
collaborating  with  others  in  detailed  study  of  these  matings . 

In  a  related  vein  we  are  initiating  a  study  of  attitudes  on  the  part 
of  close  relatives  of  Huntington's  disease  patients  regarding  their  under- 
standing of  the  role  of  heredity  and  the  importance  of  family  planning. 

Another  area  of  concentration  relates  to  progressive  myoclonus 
epilepsy.   Over  20  kindreds  have  been  ascertained  in  this  country  and  the 
majority  have  been  evaluated.   Clearly  there  are  at  least  two  distinct 
hereditary  forms  of  the  syndrome  and  collaboration  is  underway  with  various 
laboratory  investigators  to  elucidate  the  underlying  biochemical  lesions 
in  this  group  of  disorders. 

The  initial  phase  of  the  study  of  IQ  in  retinoblastoma  has  been 
completed.   We  find  that  individuals  affected  with  retinoblastoma  and 
their  unaffected  relatives  are  unusually  bright.   Among  possible  expla- 
nations for  this  observation  are  that  members  of  bright  families  are  on 
the  average  older  at  the  time  of  childbearing  because  of  longer  schooling 
so  that  offspring  are  at  greater  risk  for  inheriting  germ  cell  mutation, 
or  that  brighter  parents  are  more  observant  and  their  affected  offspring 
stand  a  better  chance  of  survival  and  have  access  to  more  medical  resources. 

The  genetic  and  clinical  study  of  70  kindreds  in  which  at  least  one 
individual  has  bilateral  acoustic  neuroma  or  onset  of  sjanptoms  before  age 
45  is  complete.   In  3  of  the  12  kindreds  in  which  the  propositus  has 
bilateral  acoustic  neuroma  a  definite  family  history  trait  is  present. 

At  least  15  others  are  affected  in  these  kindreds.   The  presence  of 
a  familial  trait  affecting  auditory  and  vestibular  function  has  never  been 
the  basis  for  suggesting  the  diagnosis.   In  only  1  of  the  58  kindreds  in 
which  the  propositus  has  unilateral  acoustic  neuroma  is  there  definite 
family  history. 

Interest  in  genetic  factors  in  Guamanian  amyotrophic  lateral  sclerosis 
and  parkinsonism-dementia  as  seen  continues  through  following  of  high  risk 
families  on  Guam  and  migrants  living  in  the  United  States. 
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Comprehensive  genetic,  deraographic  and  medical  studies  of  the  Irish 
Tinkers  of  Murphy  Village,  South  Carolina  has  been  slowed  since  our  contact 
with  the  village,  the  Roman  Catholic  priest,  was  assigned  to  another  parish. 
We  anticipate  positive  rapport  can  be  established  with  the  new  priest, 
once  he  is  settled. 

Genetic  and  clinical  evaluation  of  kindreds  with  von  Hippie  Lindau's 
syndrome  is  proceeding.   Collaboration  is  underway  with  Dr.  Kenneth  Earle 
of  the  Armed  Forces  Institute  of  Pathology  who  expects  to  supply  us  with 
over  100  index  cases. 
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Epidemiology  Branch,  C&FR,  NINDS 

Fiscal  Year  1972 

NATIONAL  RESEARCH  COUNCIL,  FOLLOW-UP  AGENCY  (PH43-64-44) 

Title:   New  Epidemiologic  Study  of  Multiple  Sclerosis  in  U.S.  Military 
Veteran  Population 

Contractor's  Project  Director:   Gilbert  Beebe,  M.D. 

John  F.  Kurtzke,  M.D. 

Current  Annual  Level:   $34,700 

Objectives:   The  contractor  will  perform  an  extensive  survey  of  multiple 
sclerosis  among  veterans  of  the  Second  World  War  and  the  Korean  War. 
This  will  be  an  update  of  an  initial  survey  which  included  600  patients 
and  will  include  approximately  6,000  patients.   Patients  will  be  matched 
with  controls  to  determine  geographic  patterns,  socio-economic  status, 
urban-rural  localization  and  numerous  other  variables  which  have  been 
tested  for  multiple  sclerosis.   Parallel  information  will  be  available 
for  Negro  MS  patients  and  controls  and  white  female  MS  patients  and 
controls.   In  addition  an  extensive  investigation  of  migrant  and  non- 
migrant  populations  to  and  from  high  and  low  risk  areas  for  multiple 
sclerosis  will  be  conducted.   Emphasis  will  also  be  placed  on  the 
relationship  between  the  communicable  diseases  experienced  in  childhood 
and  subsequent  multiple  sclerosis. 

Major  Findings:   Data  collection  is  proceeding  well.   Material  will  be 
analyzed  during  the  third  year  of  this  contract. 

Significance  to  NINDS  Program  and  Biomedical  Research:   Multiple 
sclerosis  is  a  major  neurologic  disease  in  the  United  States.   Previous 
epidemiologic  studies  have  indicated  that  there  is  in  the  Northern 
Hemisphere  a  north-south  gradient  in  the  rates  of  multiple  sclerosis. 
From  a  previous  study,  certain  interesting  correlations  were  noted 
among  military  personnel  who  developed  multiple  sclerosis,  such  as  an 
excess  of  people  with  higher  I.Q.s,  with  urban  residence,  with  higher 
socio-economic  status  and  with  defective  eyes.   The  recent  emphasis  on 
risk  of  multiple  sclerosis  among  migratory  populations  is  of  crucial 
importance  since  it  must  be  determined  if  the  causative  factors  of  this 
disease  are  more  prevalent  in  northern  areas  or  if  there  are  protective 
factors  or  mechanisms  operating  in  southern  areas.   If  clear  patterns 
can  be  delineated  by  this  study,  the  results  could  suggest  in  which 
populations  we  must  concentrate  in  the  search  for  the  etiology  and 
prevention  of  multiple  sclerosis. 

Proposed  Course  of  Project:   This  project  was  initiated  in  March  1971 
and  will  run  for  three  years . 
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CONTRACT   NARRATIVE 

Epidemiology   Branch,    C&FR,    NINDS 

Fiscal  Year   1972 

THE  JOHNS   HOPKINS  UNIVERSITY    (.PH43-67-1347) 

Title:      The  Epidemiology   of   Parkinson's   Disease 

Contractor's   Project  Director:      Abraham  M.    Lilienfeld,   M.D. 

Irving   I.    Kessler,   M.D. 

Current   Annual    Level:      0 

Objectives :      The   contractor  will:       (a)    Select   a   group   of  hospitals    to 
provide  sufficiently   large    groups   of  patients  with   Parkinson's    disease; 
(b)    Assemble   groups   of  patients  with  parkinsonism,    Parkinson's    disease 
and  similar  neurological   deficits  who  have  been  hospitalized   for   any 
reason  or  seen   in  any  hospital    clinic;    (c)   Assemble   matching   groups   of 
patients  without   parkinsonism  symptoms  who  have  been  hospitalized   at 
the  same  institutions   and  who  are  similar  to   the   cases   in   age,    sex, 
race,    and   other  pertinent   demographic    characteristics;    (d)    Select   a 
probability  sample  of  physicians    (neurologists,    general   practitioners, 
general   surgeons,    and   internal   medicine  practitioners)    and   from  them 
secure  a  cohort   of   patients  with   parkinsonian  symptoms  who  have  not 
been  hospitalized;    (e)    Compare   the  patients    and   their  matched  controls 
with   regard   to   epidemiologic   characteristics    of  possible   relevance   to 
the  incidence  of   or  morbidity    from  Parkinson's    disease,    including 
familial  mortality   experience   and  smoking  histories;    (f)    Compare, 
within  the  patient   groups,    the  epidemiologic   characteristics    of    those 
with   specific   parkinsonian  symptom  complexes;    (g)    Compare    the  hospital- 
ized  and  nonhospitalized   parkinsonian  patients    in  order  to   test  whether 
there   are  methodologic  biases   in  studies    restricted  to  hospitalized 
patients;    (h)    Assemble  a   large    group  of  patients   known  to  have  had 
Parkinson's    disease,    parkinsonism  or  similar  neurological    deficits    as 
the  basis    for   an  analysis    of   the  overall   and    cause  specific  mortality 
of   the   decedents;    (i)    Reach    conclusions   as    to   the  adaptability   of   the 
case-control  method  proves    to  be  inadequate,    design   other  more  suitable 
methods    for   the   epidemiological   study   of   Parkinson's    disease. 

Major  Findings :      The    first  phase  of   the   analysis   of  this   study   concentrated 
on  previously   reported   lower   rates   of  Parkinson's    disease   among  smokers 
than  non-smokers.      In   the  population  sampled  in  the  present   study,    this 
difference  was   not   encountered   and   in  general,    patients   were   less   likely 
to  have   ever  smoked,    and  smokers    tended   to   smoke   less   than  a   comparable 
group   of  patients  without   Parkinson's    disease. 

Significance  to   NINDS   Program  and   Biomedical   Research:      At   present, 
understanding  of   risk   factors    and  natural  history   in  parkinsonism  is 
limited   to   a   few  studies   primarily   in   clinic   populations.      The 
extension  using  a  case-control   matching   could  provide  important 
information  for  this   extremely   important  neurologic   condition. 
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Proposed   Course   of   Project:      The  project  has    run   for   three  years.      The 
second  year  was    funded   at    a  reduced   rate.      The   funding  has   ended   and 
a  report  was   prepared.      Further  analysis   may  be   conducted   independently 
by  the   contractees    at   their  expense.      The  major   analysis   is    completed, 
a  report  has   been  received   and  published   and   our   role   in  the  project 
was    terminated. 

Publication:      Kessler,    D.    and  Diamond,  E. :      Epidemiologic    Studies   of 

Parkinson's   Disease.      I.  Smoking  and   Parkinson's   Disease: 

A  survey  and  explanatory  hypothesis.      Amer.    J.    Epid.      94: 
16-25,    1971. 
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CONTRACT   NARRATIVE 

Epidemiology   Branch,    C&FR,    NINDS 

Fiscal   Year   1972 

THE  MASSACHUSETTS   GENERAL  HOSPITAL    (43-68-982) 

Title :      Screening  of   Blood   and  Urine   for  Abnormal  Amino  Acid  Patterns 

Contractor's   Project   Director:      Vivian  E.    Shih,   M.D. 

Current  Annual   Level :      0 

Objectives :      The   contractor  will  perform  chromatographic  screening  of 
approximately   1,000  samples   each   of  blood   and   urine   for   detection  of 
disorders    of   amino   acid  metabolism  among  residents   of  Guam  and   the 
Trust   Territories.      Testing  will  be  performed  by   routine  methods 
developed   and  utilized  in  the   contractor's   laboratory   conducting 
repeat   screening  on  tests    of  blood   or  urine  samples    as   needed  in 
order   to    confirm  or  nullify    the  significance   of   imusual   patterns. 

Major   Findings :      No  major   abnormalities   in  infants,    retarded   children 
or  ALS   or   PD  patients  were  encountered  in  the  survey   of  blood  or 
urine  of   435  patients  with  various   diseases   and  574  normal   infants 
and   20  normal    adults    in  Guam  and   other   islands   of  Micronesia.      One 
girl,    apparently  healthy  but  with   a  history  of  seizure   disorder 
(apparently   a  febril  convulsion),   many  years   ago,  was   found  to   excrete 
an  unknown  sulphur  amino   acid.      Other  non-specific   differences   in 
amino  acid  patterns  were  encountered  in  different  populations   and  were 
apparently   the   result  of  dietary   factors   in  the  given   communities. 

Significance   to  NINDS  Program  and  Biomedical   Research:      As    the  study 
continues    on  Guam  we  become  more   convinced   that   metabolic    diseases 
play    an   important   role   in   causing   amyotrophic   lateral  sclerosis   and 
parkinsonism-dementia.      In   addition,    on  many   islands   in  the   Trust 
Territories  we  notice    abnormal   genetic  patterns    of   disease  which 
suggest   that    certain  inborn  errors   of  metabolism  may   exist.      Should 
we  identify   these  specific  metabolic  errors    on  Guam  or  in  the  other 
islands  we  may   gain  important   insights    into   the   cause   of   the  neurologic 
diseases   in  Guam  and  by   using  population   isolates    gain  information 
concerning  metabolic  pathways   in  a   given  population  which  would  provide 
information  on  metabolic  processes    in  human  populations   anyT«rhere. 

Proposed   Course  of   Project:      A   final   report  has  been  received   and   a 
joint   publication  has  been  prepared   for  submission  to   a  Pediatric 
Journal.      This   project  has   been  terminated. 
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CONTRACT  NARRATIVE 

Epidemiology   Branch,    C&FR,    NINDS 

Fiscal   Year   1972 

THE  JOHNS    HOPKINS    UNIVERSITY    (NIH71-2026) 

Title:      The  Study   of  Regional   Differences   in  Stroke  Mortality 

Contractor's   Project   Director:      Dean  M.    Nefzger 

Current   Annual   Level:      $21,937 

Objectives:      The   contractor  will:       (a)    Analyze   death   certificates    of 
all  veterans    dying  in   1967  in  Georgia    (high   mortality   area)    and   five 
Rocky  Mountain   States    (low  mortality   area).      From  the   certificates 
approximately    1,000    certified   CVA  deaths   in  each   area   and   100    randomly 
selected   controls  will  be   chosen  for   further   analysis    (2,200    cases 
total).      From  these  basic  data,    the   frequency   of   reported   CVA  among 
veterans  will  be   compared  with   male  populations   in  similar  areas    to 
determine  if   the   geographic  variations    reported   for   civilians    occur 
among  veterans;    (b)    By   review   of   available  hospital    records    and  when 
necessary  by  physician  or    family   interview,    the  validity   of  the   diagnosis 
will  be  established  in  order   to  estimate  the   relative   frequency   of 
mistaken  diagnosis    or    failure  to  make  the  diagnosis   of   CVA;    (c)    By 
review  of   the   accumulated   information  on  veterans    dying  of   CVA  an 
estimate  of   the   r^elative    frequency  of  specific   types    of  CVA  will  be 
compiled;    (d)    All   verified  stroke   deaths    and   all   errors    in  death 
certification  will  be   analyzed  in  terms   of   geography,    age,    race,   place 
of   residence,    marital  status,    from  the  point   of  view  of  sources    of 
information    (competence  of   certifying  individual)    and   other  variables; 
(e)    During  this    investigation  the   complete  Military   and   Veterans 
Administration   folders  will  be   reviewed   for   a  subgroup   of   50    cases   and 
controls   per  state  in  order  to   evaluate  the  usefulness  of   these   records 
in  subsequent  studies.      In   addition,    all   other   avenues    of   ascertainment 
of   a  valid   rate  of   CVA  among  veterans  will  be  explored   in   order   that    a 
definitive  study   of   veterans    population  be   conducted  in  the   future  when 
the   great  bulk  of   veterans    of   the   Second  World  War   arrive   at   the  age  of 
high    risk   for  CVA. 

Major  Findings:      A  total   of   approximately   1,000  stroke   deaths   and   2,800 
deaths   from  other    causes   have  been   compiled.      The   data  on  these    cases 
are  analyzed.      A  preliminary   review  of   the  stroke   cases    in  Georgia  which 
has    a  high  mortality    rate   from  stroke  versus    the  Rocky  Mountain  States 
which  have   a   low   reported  mortality    from  strokes  has    revealed  surprising 
and  potentially   important  information.      The   updated   results   indicate 
a  pattern   of   greater   risk  in  Georgia  than  the  Mountain   States    thus 
supported  previous   observations. 

Significance  to   NINDS   Program  and  Biomedical   Research:      The 
epidemiological   patterns   of  stroke   are  poorly    understood,    although   it 
is   suspected  that   there   are   regional   differences    throughout    the  U.S. 
Any    information   confirming  these   differences    and   indicating   a  cause 
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for  these   differences    could  lead   to   a  better   understanding  of    causation 
and  prevention  in  this    important    cause   of  morbidity    and  mortality. 

Proposed  Course  of  Project:      The   contract  expired,   but    final   processing 
of    data  is  not    complete.      Tlie  investigators    received   a   contract   of 
$21,937  to    complete  this  work.      We   are   awaiting  a   final    report.      Also, 
this   study  population  is  being  reviewed  with   the  prospect    of  early 
(preinduction)    risk   factors  which  might  have  been  determinants    in  future 
development   of  stroke. 
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Trust  Territory  Health  Office 

University  of  California,  Los  Angeles 

Laboratory  of  Clinical  Sciences,  NIl-QI 

School  of  Public  Health,  University  of  Hav7aii,  Honolulu 

Unit  on  Neurology,  NIMH 

Section  on  Neurology,  University  of  Montreal 

Department  of  Neuropathology,  Albert  Einstein  College 

of  Medicine,  New  York 
Department  of  Neurology,  Neurological  Institute  of 

Columbia  University,  New  York. 
Neuropathology  Branch,  Armed  Forces  Institute  of 

Pathology,  Washington,  D.C. 


Man  Years: 


Total:         1  1/4 
Professional:   1 
Other:  1/4 

Project  Description: 

Objectives :   To  determine  the  cause  of  ALS  and  PD,  and  to  determine  the 
epidemiological,  clinical,  neuropathological  and  physiological  significance 
of  these  diseases  and  to  develop  therapeutic  approaches  to  the  diseases. 

Methods  employed:   Routine  methods  for  epidemiological,  clinical, 
neuropathological,  and  neurochemical  and  therapeutic  investigations. 

Major  findings:   As  of  February  1,  1972,  we  were  following  a  total  of 
94  patients.   Of  these  there  were  40  confirmed  ALS,  7  with  suspect  ALS,  32 
patients  with  confirmed  PD,  and  16  with  suspect  PD.   During  the  calender 
year  1971  there  were  8  deaths  from  ALS,  3  deaths  from  PD,  2  deaths  among  PD 
suspects  and  no  deaths  among  ALS  suspects. 

We  have  completed  analysis  of  20  years  of  experience  of  ALS  and  PD  on 
Guam  and  the  Mariana  Islands.   Most  of  the  data  have  been  analyzed  and  early 
drafts  of  manuscripts  have  been  completed.   The  major  observations  were  as 
follows.   ALS  continues  to  occur  among  the  Chamorros  of  the  Mariana  Islands 
50  to  100  times  higher  than  in  the  rest  of  the  world.   PD,  which  appears  to 
be  unique  to  the  Mariana  Islands,  also  has  continued  in  extremely  high 
frequency.   Both  diseases  show  a  male  preponderance  but  the  peak  age  incidence 
for  PD  is  several  years  later  than  ALS  and  ALS  shows  a  bimodal  curve  with  age 
while  PD  is  unimodal. 

Within  the  confines  of  Guam  ALS  and  PD  show  marked  geographic  differences 
in  frequency.   Generally,  the  southern  villages  are  higher  than  the  rest  of 
the  island.   Among  Chamorros  living  in  islands  other  than  Guam  or  in  the 
United  States,  ALS  appears  to  be  very  frequent  although  the  numbers  are  too 
small  to  yield  very  reliable  incidence  rates.   The  case  for  PD  is  not  nearly 
so  clear-cut  and  no  definite  conclusions  can  be  drawn.   The  disease  complex 
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does   not   appear   to   be  high    among  non-Chamorron  migrants    to   Guam.      One  possible 
exception  are   the  Filipinos.      Four   cases   of  ALS  have   occurred  among  this 
group,   however  it   is    difficult   to   establish    the  size  of   the  population   at 
risk  as    there   is   a   constant   turnover  of  workers. 

Present    clinical  studies    are   directed   towards   new   case    finding   and 
current    follow-up   and   treatment   of   active   cases.      Currently    15   patients  with 
PD   and    7  patients  with   ALS    are   receiving   L-Dopa  with   MK-486.      In   addition, 
24   patients  with   ALS    are   involved  in  a   double-blind  study   of   isoprinosine. 

In   cooperation  with   Dr.    Thomas    Chase,    Chief,    Section   on   Experimental 
Therapeutics,    Laboratory   of   Clinical   Sciences,    NIMH,   we  have   initiated   a 
series   of  studies    to   determine   abnormal   dopamine  metabolism  in   the  CNS 
utilizing  expired   air   and  urine.      This    is    a  most   important   aspect    of  our 
future  work  as,    if  successful,    it  will  permit   us    to    conduct    population  surveys 
of   abnormal  dopamine  metabolism  which   are  now   impossible   to   do  because  of   the 
necessity   to   use  spinal    fluid. 

Neuropathologic   descriptions    of   the  ALS   and  PD  brains    continue   to   point 
out   the  wide   distribution  of  neurofibrillary   degeneration.      In   addition, 
studies   of    31   control  brains    from  Chamorros  who   died  of    causes   other   than 
ALS  or  PD   indicate   that   over   two-thirds   of   adult   Chamorros   have  neurofibrillary 
degeneration  in  their   central  nervous   system.      Continued  efforts    are  being 
made  to    collect   as   many   control  brains   as   possible    from  Chamorro,    Filipino, 
and  other  island   residents. 

A  number  of   collaborative  studies    are   in  process    utilizing  brain  tissue 
and  blood   from  the  Guam  cases.      These  projects    include  the  search    for  a 
causative   virus,    studies   of  environmental   toxins,    pursuit   of  possible   lytic 
factors    for   anterior  horn   cells    in  sera   from  ALS   patients,    the  search    for 
immune   complexes   in   the  kidneys   of    cases    and   controls ,    and   amine  mapping  of 
the  brains   of   cases    and   controls. 

Significance   to  biomedical    research   and   the  program  of   the    Institute; 
Guam  has    the  highest   incidence   in   the  world   of  motor  neuron   disease  and   the 
unique   disease  PD .      The   documentation  of   the  epidemiological,    clinical,    and 
neuropathological   aspects   of  ALS   and  PD  have   added   to    the  world's   knowledge 
concerning   these  neurologic  diseases.      In    fields    in  which    there   are  no  known 
causes    and  no  known   cures,    data  such    as    these  provide  one   of   the  most   likely 
avenues    for  development   of    concepts    and   facts  which   lead  to    causes    and   cures. 
We   are   also  exploiting  this    unique  opportunity   to    test  new   drugs   of  potential 
benefit   to   patients.      Through   our  studies  we  have   discovered   a  dopamine 
deficiency   in  ALS  patients   on  Guam  and  in  the  U.S.    that   is    the   first  promising 
lead  in  the   understanding  of   this    disease. 

Proposed   Course:      In   February   1972   a  peer   review   group  met   on  Guam  to 
review  the  program  and   to  make   recommendations.      This    review  was   extremely 
valuable   to   us    as    it   served   to   develop   an  overall   perspective   to   the  program 
and  to   point  out   some  sharply   defined   targets    for  our   research    focus.      The 
general    recommendation  was    that   the  program  continue  pursuing   the   clinical. 
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epidemiologic,  genetic,  and  collaborative  studies  with  special  emphasis  upon 
the  following:   1)  completion  of  the  registry  and  pedigree  genetic  study 
described  elsewhere  [NDS  (CF)  -  67  E  1487],  2)  mortality  and  demographic 
analysis  to  facilitate  cohort  studies,  life  table  analyses,  complete 
ascertainments  of  deaths,  and  fertility  of  cases  and  controls,  3)  case- 
control  epidemiologic  surveys  of  the  living  cases,  to  search  for  environ- 
mental and  life-style  differences  among  affected  and  unaffected  persons  on 
Guam,  4)  immigrant  and  emigrant  studies  to  more  clearly  establish  the  risk 
of  ALS  and  PD  among  both  Chamorro  groups  living  on  islands  other  than  Guam 
and  non-Chamorro  persons  living  on  Guam,  5)  completion  of  the  therapeutic 
trials  and  neuro chemistry  studies. 

Honors  and  Awards:   None 

Publications:   Brody,  J.A. ,  Hirano,  A.  and  Scott,  R.M. :   Recent  neuropatho- 
logic  observations  in  amyotrophic  lateral  sclerosis  and 
parkins onism-dementia  of  Guam.   Neurology ,   21:528-536,  1971. 

Chase,  T.N. ,  Schnur,  J.A. ,  Brody,  J.A.  and  Gordon,  E.K. : 
Parkins onism-dementia  and  amyotrophic  lateral  sclerosis  of 
Guam:   Effect  of  probenecid  on  monamine  catabolite  levels 
in  cerebrospinal  fluid.   Arch.  Neurol.   25:9-13,  1971. 

Schnur,  J.A. ,  Chase,  T.N.  and  Brody,  J.A. :   Parkinsonism- 
dementia  of  Guam:   Treatment  with  L-Dopa.   Neurology ,   21: 
1236-1242,  1971. 

Labarthe,  D. ,  Reed,  D.  and  Stallones,  R. :   Health  effects 
of  modernization  in  Micronesia.   Presented  at  the  Annual 
Meeting  of  the  Society  for  Epidemiologic  Research,  1971. 

Brody,  J.A. :   Amyotrophic  lateral  sclerosis  and  parkinsonism- 
dementia  of  Guam  -  Recent  observations.   Presented  at  the 
Second  International  Congress  on  Muscle  Diseases,  Perth, 
Western  Australia,  November  22-26,  1971. 

Brody,  J.A. :   Amyotrophic  lateral  sclerosis  and  parkinsonism- 
dementia  of  Guam  -  Recent  observations.   For  publication  in 
Transactions  of  Sixth  International  Scientific  Meeting, 
International  Epidemiologic  Society,  August  1971. 

Brody,  J.A.  and  Kurland,  L.T. :   Amyotrophic  lateral  sclerosis 
and  parkinsonism-dementia  in  Guam.   _In   Tropical  Neurology, 
Oxford  University  Press.   In  press. 

Brody,  J.A. ,  Stanhope,  J.M.  and  Kurland,  L.T.:   Patterns  of 
amyotrophic  lateral  sclerosis  and  parkinsonism-dementia  of 
Guam.   ^  Contemporary  Trends:   Neurological  Problems  in 
Oceania.   Editor:  R.W.  Hornabrook,  New  Guinea.   In  press. 
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Kurland,  L.T.  and  Brody ,  J.A. :   Amyotrophic  lateral  sclerosis 
with  special  reference  to  the  Guam  type.  Jn  Handbook  of 
Clinical  Neurology.   Editors:  P.J,  Vinken  and  G.W.  Bruyn, 
Amsterdam.   In  press. 

Shih,  V.E.,  Brink,  E.W, ,  Peneva,  P.  and  Brody,  J.A.:   Blood 
and  urinary  amino  acid  patterns  in  Guamanians  and  Micronesians , 
In  press. 

Reed,  D. ,  Labarthe,  D. ,  Stallones,  R,  and  Brody,  J.: 
Epidemiologic  studies  of  serum  glucose  levels  among 
Micronesians.   Diabetes .   In  press. 

Reed,  D. ,  Labarthe,  D.  and  Stallones,  R. :   Epidemiologic 
studies  of  serum  uric  acid  levels  among  Micronesians. 
Arthritis  Rheum.   In  press. 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual   Project   Report 
July   1,    1971   through   June   30,    1972 

Project   Title:      Neurological   diseases    other   than  ALS/PD   on  Guam 

Previous    Serial  Number:      Same 

Principal    Investigator:      E.    Michael   Holden,   M.D. 

NINDS  Research   Center 

Other   Investigators:      Kwang-ming  Chen,    M.D. 

Mayo   Clinic 
Jacob   A.    Brody,   M.D. 
Leonard  T.    Kurland,    M.D. 

Mayo  Clinic 
Dwayne   Reed,   M.D. 

Cooperating  Units:      NINDS  Research   Center,   Agana,    Guam 

Mayo   Clinic,    Rochester,   Minnesota 

Man  Years : 

Total:  1/4 

Professional:      3/16 
Other:  1/16 

Project   Description: 

Objectives :      A  survey   in  1954  by  Donald  W.    Mulder,   M.D.    and  Leonard  T. 
Kurland,   M.D.    gave   the  impression  that  not   only   ALS ,   but    also   other  heredo- 
familial neurologic   disorders   seemed  unusually   prevalent  while  multiple 
sclerosis   and  perhaps    CNS   tumors    are   uncommon.      The  objective   of   this   study 
is   to   try   to   determine  the  validity   of  this    data  and   to   see  if  it   is    related 
to  ALS   and   PD. 

Methods   employed:      Since   the  establishment   of    this    Center  in  1956,   we 
have  occupied   a  unique  position  on  Guam.      It   is   the   only  neurological 
consultation  service  available   to  all  ethnic  groups   on  Guam  and  sees   most 
neurological  patients    at   Guam  Memorial   Hospital   and  Naval  Hospital.      Therefore, 
it   is   expected  that  most   of   the  significant  neurological   cases   are  eventually 
brought  to   our  attention.      Because  of   this   unique  position  we  hope   to 
determine   the   frequency   of  various   heredo-familial  neurological   disorders    on 
the  island. 

Major   findings;      During  the  year  205  patients  with  neurologic   diseases 
other  than  ALS   and  PD  were  seen  and  102   EEC's  were  performed.      From  1960 
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through  1966,  in  conjunction  with  ongoing  studies  of  amyotrophic  lateral 
sclerosis  and  parkinsonism-dementia  on  Guam,  1,028  Chamorro  patients  were 
referred  to  our  neurologic  clinic.   In  comparison  with  other  populations  and 
particularly  that  of  Rochester,  Minnesota,  the  residents  of  Guam  had  higher 
rates  of  convulsive  disorders,  myotonic  dystrophy,  peroneal  muscular  atrophy, 
and  hereditary  ataxias.   There  was  no  indication  of  an  unusual  incidence  of 
central  nervous  system  neoplasms,  and  no  cases  of  progressive  muscular 
dystrophy,  myasthenia  gravis,  or  indigenous  multiple  sclerosis  were  seen. 
No  patient  with  proved  classic  paralysis  agitans  was  observed  in  the  Chamorro 
population.   One  sibship  of  13  was  followed  in  which  4  patients  died  of 
various  brain  tumors  and  2  of  acute  myelogenic  leucemia.   (See  Epilepsy  on 
Guam,  Serial  No.  NDS  (CF)  -  68  E  1598.) 

Significance  to  biomedical  research  and  the  program  of  the  Institute: 

This  study  adds  to  the  general  body  of  knowledge  being  collected  by  the 

Branch  regarding  the  island  of  Guam  and  provides  information  on  diseases 
possibly  related  to  ALS  and  PD. 

Proposed  course:   We  are  expanding  studies  of  neurologic  diseases  on 
Guam  and  the  Trust  Territories  using  the  same  techniques. 

Honors  and  Awards:   None 

Publications:   Chen,  K.M. ,  Brody,  J. A.  and  Kurland,  L.T.:   Patterns  of 

neurologic  diseases  on  Guam,  Arch.  Neurol.   19:573-578,  1968. 

Chen,  K.M. ,  Brody,  J.A. ,  Kurland,  L.T.  and  Elizan,  T.S.: 
Patterns  of  neurologic  diseases  on  Guam.   II.  Clinical  and 
genetic  aspects.   Neurology ,   20:954-964,  1970. 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project   Report 
July   1,    19  71   through   June   30,    19  72 

Project   Title:      A  search   for   autoiimnune  mechanisms    in  the  pathogenesis   of 
chronic  neurological  diseases  by   the  use  of  peripheral 
lymphocytes 

Previous    Serial  Number:      Same  ' 

Principal   Investigators:      Jacob   A.    Brody,   M.D. 

George  Nemo,    Ph.D. 

Other  Investigators:   Harry  Bartfeld,  M.D. 

New  York  University 
Minnie  Toure,  Biologist 
Steve  Showalcer,  Biologist 

Cooperating  Unit:   Department  of  Medicine,  New  York  University 

Man  Years : 


Total: 

1/4 

Professional: 

1/12 

Other: 

3/12 

Project  Description: 

Objectives:   To  study  the  role  of  the  small  lymphocyte  in  the  patho- 
genesis of  neurologic  disorders  suspected  to  be  of  autoimmune  etiology. 

Methods  employed:   Peripheral  lymphocytes  from  patients  with  multiple 
sclerosis  (MS)  were  challenged  in  vitro  with  specific  antigens.   The 
incorporation  of  tritiated  thymidine  into  DNA  during  the  synthetic  phase 
of  lymphoblast  transformation  is  used  as  an  indicator  of  lymphocyte 
responsiveness.   In  order  to  quantitate  tritiated  thymidine  incorporation 
more  accurately,  our  laboratory  has  converted  from  autoradiography  to 
liquid  scintillation  spectrometry.   Liquid  scintillation  is  more  sensitive, 
far  less  time-consuming  and  subject  to  a  minimal  degree  of  human  error. 

Major  findings:   Lymphocytes  from  normal  patients  and  patients  with 
multiple  sclerosis  were  challenged  with  brain  antigens  and  cerebrospinal 
fluid  from  patients  with  MS.   Basic  protein  extracted  from  defatted  guinea 
pig  brains  was  also  used  as  a  test  antigen.   The  results  show  that  no 
significant  lymphocyte  transformation  occurred  in  the  samples  tested. 
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Significance  to  biomedical  research  and  the  program  of  the  Institute : 
Since  it  is  well  established  that  the  lymphocyte  is  the  mediator  of  cellular 
immunity,  the  lack  of  a  significant  lymphocyte  response  as  demonstrated  in 
our  study  casts  serious  doubt  on  the  hypothesis  that  MS  is  an  autoimmune 
disorder. 

Proposed  course:   While  attempts  to  induce  lymphocyte  stimulation  in 
MS  patients  proved  unsuccessful,  alternative  techniques  also  designed  to 
measure  cellular  immunity  are  currently  being  pursued. 

In  collaboration  with  Dr.  Harry  Bartfeld,  Chief,  Immunology,  Cell 
Biology  and  Connective  Tissue  Division,  Department  of  Medicine,  New  York 
University  (Bellevue  Medical  Center),  we  are  pursuing  macrophage  migration 
studies  in  MS  patients  and  controls.   The  controls  are  matched  for  age  and 
sex,  and  have  a  history  of  CNS  disease  other  than  MS. 

Studies  also  are  underway  to  measure  the  lymphotoxic  activity  of  MS 
sera  on  human  lymphocytes.   HRj^K  cells,  a  continuous  line  of  human  lymphocytes 
are  used  as  indicator  cells.   The  cells  are  grown  in  the  presence  of  MS  or 
control  sera.   A  depression  in  the  rate  of  -^H-uridine  uptake  by  these  cells 
is  used  as  a  measure  of  the  toxic  activity  of  MS  sera. 

Honors  and  Awards:   None 

Publications:   Brody,  J. A.,  Harlem,  M.M. ,  Plank,  C.R.  and  White,  L.R.: 

Freezing  human  peripheral  lymphocytes  and  a  technique  for 
culture  in  monolayers.   Proc.  Soc.  Exp.  Biol.  &  Med.   129: 
968-972,  1968. 

Brody,  J.A, ,  Harlem,  M.M. ,  Kurtzke,  J.F.  and  White,  L.R.  : 
Unsuccessful  attempt  to  induce  transformation  by  cerebrospinal 
fluid  in  cultured  lymphocytes  from  multiple  sclerosis  patients. 
New  Eng.  J.  Med.   279:202-204,  1968. 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 
3=   Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  Jime  30,  1972 

Project  Title:   Stateside  Guamanian  study 

Previous  Serial  Number:   Same 

Principal  Investigator:   Jacob  A.  Brody,  M.D. 

Other  Investigator:   None 

Cooperating  Units:   NINDS  Research  Center,  Agana,  Guam 

School  of  Public  Health,  University  of  California, 
Berkeley 

Man  Years : 

Total:  1/6 

Professional:      1/12 
Other:  1/12 

Project  Description: 

Objectives :      This   study  was   instituted   in  July   1966   to   determine  if 
ALS   and  PD   occur  with   the  same  high    frequency   among  Guamanians  who  have 
left  Guam.      Since  the  bulk   of   the  stateside  Guamanians    are  in  California, 
efforts  have  been  concentrated  there. 

Methods   employed:      A  household   census  was    completed  in  the   fall   of 
1967  which   included  information  on  neurologic   disease.      Names   of  heads    of 
households  were  obtained   from  relatives   on  Guam,    the  office   of   the  Guamanian 
representative   to   Congress,    local   Guamanians,    social   organizations,    an  eight 
year   old  NINDS   California  Guamanian   registry   and   from  other   Guamanians 
already   living  in  this    country.      Household  information  was   obtained  by 
trained  Guamanian  interviewers   living  in  California   and  by  personnel   from 
the  Branch.      Follow-up  examination  of   suspect    cases    of  ALS   and   PD  was 
conducted  by  specialist  physicians. 

Major   findings:      The  ALS    rate  in  California  is    as  high   as   it   is   on  Guam. 
Two  patients  with   presumed  Parkinson's    disease  and/or   dementia  have  died   and 
autopsy   studies    in  one   are   consistent  with   parkinsonism-dementia  although 
the  patient's    age  is   unusually   advanced   and  in  other   changes  were  more 
compatible  with  paralysis   agitans  without   dementia  as   seen  in  the  United 
States.      These   findings   are  being  included  in  a  report  by   Brody   and  Hirano. 
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Significance   to  biomedical    research   and   the  program  of   the   Institute: 
The   results   suggest   that   a  genetic    factor   and/or   early   exposure   to    an 
environmental   factor  is   responsible   for  ALS  and  PD   on  Guam.      The   PD  patient 
in  California  is   the  only   PD  patient   ever  encountered   off   Guam  and   the 
Marianas.      The   disease  is  not  known  to   occur  in  non-Chamorros .      Since    the 
rate  of  PD  off  Guam  is   lower  than   that   of  ALS   it  suggests    that   these 
diseases    are  not   a  spectrum  of   CNS    diseases  with   a  single    cause.      The 
patient  with   paralysis   agitans   is   the   first   documentation  of    this    disease 
in  a  Chamorro.      He   lived  in   the  United   States    for   8  years  which   may  be  a 
clue   as    to   the  incubation  period   of  paralysis   agitans. 

Proposed   course:      It   is   planned  to   maintain  contact  with   this   migrant 
population  over   the  years  because  of   the  valuable    clues  we  may   gain   regarding 
etiology   of   amyotrophic   lateral   sclerosis    and  parkinsonism-dementia   as   seen 
on  Guam,    as  well   as   more    gejieral  medical,    epidemiological   and   social   data 
as    the   culturation  proceeds.      Thus    far  only   Guam-born  Chamorros    in  California 
are  old  enough   to    develop  ALS   or  PD.      As    the  population  ages  we  will   attempt 
to   determine   if   these   diseases    occur  at  high    rates    in  United   States-born 
Guamanians . 

Honors    and  Awards :      None 

Publications:      Eldridge,    R. ,    Rosario,    J.    and  Brody,    J.A. :      Amyotrophic 
lateral  sclerosis    and  parkinsonism-dementia  in  a  migrant 
population   from  Guam.       (A  preliminary    report.)      In   Trans . 
Amer.    Neurol.    Ass.      93:204-206,    1968. 

Eldridge,    R. ,    Ryan,    E. ,    Rosario,    J.    and   Brody,    J.A. : 
Amyotrophic    lateral  sclerosis    and  parkinsonism-dementia 
in  a  migrant  population   from  Guam.       (A   full   report.) 
Neurology,      19:1029-1037,    1969. 

Reed,    D. ,    LaBarthe,    D.    and   Stallones,    R. :      Health  effects 
of  westernization  and  migration  among  Chamorros.      Amer. 
J.    Epid.      92:94-112,    1970. 

Hankin,    J.,    Reed,    D. ,    Labarthe,    D. ,    Nichaman,   M.    and 
Stallones,    R. :      Dietary   and  disease  patterns    among 
Micronesians.      Amer.    J.    Clin.    Nutr.      23:346-357,    1970. 

Reed,    D. ,    Labarthe,    D.    and   Stallones,    R. :      Epidemiologic 
studies    of  serum  uric  acid   levels    among  Micronesians. 
Arthritis   Rheum.      In  press. 

Reed,    D. ,    Labarthe,    D. ,    Stallones,    R.    and  Brody,    J.: 
Epidemiologic  studies    of  serum  glucose   levels    among 
Micronesians.      Submitted   for  publication. 


32  u 


Serial  No.  NDS  (CF)  -  66  E  1321 

1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July    1,    1971   through   June   30,    1972 

Project   Title:      Japanese  encephalitis    on  Guam 

Previous    Serial  Number:      Same 

Principal    Investigators:      Roger  Detels,   M.D. 

Jacob   A.    Brody,   M.D. 
C.    Joseph   Gibbs,    Ph.D. 
.Laboratory  of   Slow,   Latent   and  Temperate  Viruses, 
NINDS 
Other   Investigators:      None 

Cooperating  Unit:      Laboratory  of   Slow,    Latent   and  Temperate  Virxjses,   NINDS 

Man  Years : 


Total: 

1/3 

Professional: 

1/6. 

Other: 

1/6 

Project  Description: 

Objectives :      A  Japanese  encephalitis   epidemic   occurred  in  1947   on  Guam, 
but,    according  to   serologic  studies,    involved   only   20%   of   the  population 
before   apparently   disappearing   from  the   island.      It   is    the  objective  of 
this   study   to   determine  if  Japanese  encephalitis   virus    (JEV)    is   persisting 
on  Guam  at   a  low   level   and   to   determine  why   it  has   not  established   an 
epidemic  pattern   as    in  Japan,    Taiwan  and  Korea  or   an  endemic   pattern  as 
in  Malaysia,    despite   the  presence   of   a  suitable   vector   and  reservoir  hosts. 

Methods   employed:      Sera  will  be  collected   from  Guamanians   born  prior 
to,    during  and  after  the  occurrence  of   the   1947  epidemic   and  will  be 
analyzed   for  antibody   to   JEV   and  other  Group   B  and  Group  A  arboviruses. 
Sera  will   also  be   collected   for   antibody  screening   from  animals .      Mosquitoes 
will  be   collected  to   determine   the  types   of   culicenes    present   on   the  island 
which  might   act   as   vectors. 

Major   findings:      Eighteen  percent   of   sera   from  498  Guamanians   bom 
since   1900   contain  hemagglutination  inhibition   antibodies    to   JEV. 
Twenty-one  percent  born  prior   to    1950   and   8%  bom  since   1950  have  HI 
■antibody   to   JEV  suggesting  that   there  has  been  Group  B   arbovirus   activity 
on  Guam  since   1950.      Nonetheless,    only   1   of   100  pigs  bled  had  HI   antibody 
to   JEV.      Culex   tritaeniorhynchus ,    but  not  Culex  annulus ,   has  been  identified 
on  the  island. 
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Significance  to  biomedical  research  and  the  program  of  the  Institute: 
JEV  was  thought  to  have  disappeared  from  Guam  contrary  to  the  usual  pattern. 
However,  the  finding  of  HI  antibodies  to  JEV  in  8%  of  Guamanians  born  since 
1950  but  not  in  pigs  when  all  the  known  necessary  ingredients  are  present 
for  JEV  to  be  either  endemic  or  epidemic  invite  investigation  to  determine 
the  uniqueness  of  Guam  and  thus  contribute  to  the  knowledge  of  factors 
important  to  the  epidemiology  of  JEV. 

Proposed  course:   Tissue  culture  neutralization  tests  will  be  done  on 
all  positive  HI  sera  and  an  aliquot  of  HI  negative  sera  using  several 
antigens  in  addition  to  JEV.   Further  sera  are  being  collected  from 
Guamanians  born  since  1950  for  neutralization  tests.  The  C.  tritaeniorhynchus 
from  Guam  will  be  subclassified,  since  Barnet  has  proposed  that  only 
C.  tritaeniorhynchus  summorosus  acts  as  a  vector  for  JEV. 

Honors  and  Awards ;   None 

Publications:   None 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual   Project   Report 
July   1,    1971   through  June   30,    1972 

Project   Title:      Analyses   of  abnormal  urine  and  blood  amino   acids   metabolism 
among  Guamanians 


Previous    Serial  Number: 


Same 


Principal  Investigators:   Jacob  A.  Brody ,  M,D. 

Vivian  Shih,  M.D. 

Massachusetts  General  Hospital 

Other  Investigators:   Jose  M.  Torres 

NINDS  Research  Center 
Manuel  T.  Cruz 

NINDS  Research  Center 


Cooperating  Units; 


NINDS  Research  Center,  Agana,  Guam 

Amino  Acid  Laboratory,  Massachusetts  General  Hospital, 
Boston,  Massachusetts 


Man  Years : 

Total:         1/6 
Professional:   1/12 
Other:         1/12 

Project  Description: 

Objectives :   Earlier  observation  indicated  that  indigenous  Guamanians 
have  difficulties  in  handling  protein  and  carbohydrate.   However,  the 
relationship  between  the  observed  hyperuricemia  and  hyperglycemia  on  Guam 
and  the  neurologic  manifestations  is  not  clear. 

Methods  employed:   A  contract  with  the  Amino  Acid  Laboratory  of  the 
Massachusetts  General  Hospital  for  the  broad  testing  for  inborn  errors  of 
metabolism  was  secured  and  blood  and  urine  are  being  sent  to  the  lab  from 
Guam. 

Major  findings:   No  major  abnormalities  in  infants,  retarded  children 
and  ALS  or  PD  patients  were  encountered  in  the  survey  of  blood  and  urine 
in  435  patients  with  various  diseases  and  574  normal  infants  and  20  normal 
adults  in  Guam  and  other  islands  of  Micronesia.   One  girl  apparently  healthy 
but  with  a  history  of  seizure  disorder  (apparently  a  febril  convulsion)  many 
years  ago  was  found  to  excrete  an  unknown  sulfur  amino  acid.   We  are 
reviewing  her  family  clinically  and  collecting  appropriate  urine  samples 
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for  confirmation  of  this  finding.   No  specific  changes  were  found  in  PD  or 
ALS  patients.   B-amino  isobutyric  aciduria  was  detected  in  56.8%  of  normal 
infants .   Taurine  excretion  was  prevalent  in  normal  infants  on  the  Caroline 
Islands;  it  was  probably  related  to  breast-feeding.   Cystathioninuria  was 
present  in  9  normal  infants.   We  have  the  impression  that  the  infant 
population  in  Guam  and  other  areas  have  relatively  low  rates  of  abnormal 
amino  acids  when  compared  with  other  populations.   This  cannot  be  claimed 
conclusively  because  sampling  methods  differed  in  our  series.   The  Department 
of  Public  Health  of  the  Government  of  Guam  has  routinely  screened  all  new 
borns  for  PKU  for  the  past  6  years  and  no  case  has  been  encountered. 

Significance  to  biomedical  research  and  the  program  of  the  Institute: 
This  study  contributed  to  knowledge  of  metabolic  abnormalities  of  the 
Chamorro  people  of  Guam. 

Proposed  course:   Collection  of  specimens  is  complete.   We  will  follow 
up  on  the  one  unusual  patient  referred  to  above.   The  manuscript  for 
publication  is  being  revised  and  updated. 

Honors  and  Awards :   None 


Publications : 


Shih,  V.E.,  Brink,  E.W.,  Peneva,  P.  and  Brody,  J.A. :   Blood 
and  urinary  amino  acid  patterns  in  Guamanians  and  Micronesians , 
In  preparation. 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 
3»  Bethesda,  Maryland 

PHS-NIH 

Individual  Project  Report 

July  1,  1971  through  June  30,  I972 

Project  Title:   Torsion  Dystonia  -  a  clinical  and  genetic  study 

Previous  Serial  Number:   Same 

Principal  Investigator:  Roswell  Eldridge,  M.  D. 

Other  Investigators:   Irving  S.  Cooper,  M.  D. 

St.  Barnabas  Hospital 
Morris  B.  Gross,  M.  D. 

Hunter  College  in  the  Bronx 
'Wolfgang  Zeman,  M.  D. 

University  of  Indiana 
Mary  Coleman,  M.  D. 

Children ■ s  Hospital 
Frederick  Wooten,  M.  D. 

Cooperating  Units:   Department  of  Neurologic  Surgery,  St.  Barnabas 

■  Hospital,  New  York 
Laboratory  of  Clinical  Science,  NIMH 

Man  Years : 

Total :         1 
Professional:   2/3 
Other :         1/3 

Project  Description: 

Objectives :   Torsion  dystonia  (TD)  comprises  a  heterogeneous  group  of 
conditions  characterized  by  disordered  movement.   TD  may  be  due  to  either 
genetic  or  environmental  factors.  The  present  study  has  already  largely 
defined  the  nosology  of  these  conditions.   Further  clinical  and  biochemical 
family  study  may  suggest  the  basic  defect  in  each. 

Methods  employed:   Initially,  probands  with  a  history  of  TD  selected 
through  180  neurologic  and  neurosurgical  centers  provided  the  families 
for  study.   Recently,  physicians  and  affected  individuals  themselves 
have  contacted  us  requesting  help.  A  detailed  clinical  family  history 
is  obtained.  The  latter  stresses  geographical  origin  of  ancestral 
couples.  The  proband  and  all  available  relatives  were  given  physical 
examinations.   Patients  from  all  areas  of  the  U.  S.  treated  by  various 
methods  are  seen  to  avoid  geographic,  ethnic,  and  therapeutic  bias. 
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Major  findings:   Clinical,  genetic,  psychometric  and  therapeutic 
aspects  of  dystonia  have  been  evaluated  in  more  than  200  patients  in  I30 
families.   The  results  have  appeared  in  publications  indicated  below. 
Among  the  conclusions  are :   at  ].east  two  hereditary  forms  of  dystonia 
exist  which  frequently  can  be  distingiaished  on  clinical  grounds;  psycho- 
therapy has  a  limited  role  as  primary  treatment;  driigs  reported  to  be  help- 
ful in  the  dystonias  generally  have  been  ineffective  in  most  patients  over 
a  long  period;  and  recent  neurosurgical  procedures  offer  hope. 

Recently,  observations  in  20  individuals  from  four  families  with  torsion 
dystonia  have  suggested  that  the  enz;>Tne  dopamine  betadehydroxylase,  (DBH)  , 
which  governs  the  conversion  of  dopamine  to  noradrenaraine ,  is  present  in 
abnormal  levels  in  individuals  with  the  dominant  fonn  of  torsion  dystonia. 
This  work  is  being  carried  out  in  the  laboratory  of  Dr.  Julius  Axelrod. 

Significance  to  biomedical  research  and  the  program  of  the  Institute: 
Elucidation  of  the  fundamental  defect  in  these  forms  of  dystonia  will  be  of 
practical  importance.   In  addition  to  suggesting  specific  treatment,  it 
should  be  possible  to  distinguish  between  the  recessive  and  dominant  forms 
chemically.   The  application  to  genetic  counselling  of  such  a  test  is 
obvious.  As  in  other  inborn  errors  of  metabolism,  such  a  study  could 
provide  basic,  new  information  about  central  nervous  system  physiology. 

Parkinson's  disease  shares  certain  clinical  features  with  dystonia  and  is 
relieved  by  the  same  operative  procedure  so  that  infonnation  gained  from 
the  dystonia  study  may  bear  on  this  important  problem. 

Proposed  course:   Present  efforts  in  this  project  are  directed  toward 
documentation  of  all  abnormalities  in  the  hereditary  dystonias  and  search 
for  appropriate  therapy.  A  larger  study  is  now  underway  to  determine  the 
level  of  DBH  in  families  representing  both  dominant  and  recessive  forms  of 
dystonia. 

Honors  and  Awards :   None 

Publications : 

Eldridge,  R.,  Ryan,  E.,  Brody,  J. A.  and  Cooper,  I.S. :   Dystonia  musculorum 
deformans:   Evidence  for  two  hereditary  forms.   Excerpta  Medica  International 
Congress  Series  No.  I75,  Progress  in  Neuro-Genetics,  Vol.  I  of  the  Proceed- 
ings of  the  Second  International  Congress  of  Neuro-Genetics  and  Neuro- 
Ophthalmology,  Montreal,  September  I967.   pp.  772-788,  I969. 

Eldridge,  R.,  Harlan,  A.,  Cooper,  I.S.  and  Riklan,  M. :   The  Hereditary 
Torsion  Dystonias  (Dystonia  Musculorum  Deformans):   Geographical 
distribution  and  I.Q.  in  dominant  and  recessive  forms.   In  Transactions  of 
the  American  Neurological  Association,  9U,  I969. 
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Eldridge,  R.,  Harlan,  A.,  Cooper,  I.  S.  and  Riklan,  M.  :   Superior  intelli- 
gence in  recessively  inherited  torsion  dystonia.   The  Lancet  I: 7^37 > 
pp.  65-67,1970. 

Eldridge,  R.,  Edgar,  A.,  and  Cooper,  I.S.:   Genetics,  Geography  and 
Intelligence  in  the  torsion  dystonias.   Proceedings  of  the  Second 
Conference  on  the  Clinical  Delineation  of  Birth  Defects,  Nb-y  I969.   The 
National  Foundation -March  of  Dimes. 

Eldridge,  R. :   The  Torsion  Dystonias:   Literature  Review:  Genetic  and 
Clinical  Studies.   In  The  Torsion  Dystonias  (Dystonia  Musculorum  Deformans), 
Editor,  Roswell  Eldridge,  Neurology  suppl.   20:11,  Part  2,  November  1970. 

Eldridge,  R.  and  Koerber,  T. :   The  Torsion  Dystonias:   Some  Genetic  and 
Psychiatric  Implications.   The  Psychiatric  Forum,  April,  1971- 


39  u 


Serial  No.  NDS(CF)  -  67  E  1487 

1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual   Project   Report 
July    1,    1971   through   June   30,    1972 

Project   Title:      Genetic   analysis   of   fandly   data  on  Guam  ALS   and  PD   cases 

Previous    Serial   Number:      Same 


Principal    Investigators: 


Other   Investigator: 


uwayne  M.    Reed,   M.D. 
Jacob   A.    Brody,   M.D. 
E.    Michael  Holden,    M.D. 
.  NINDS   Research   Center 
Roswell  Eldridge,   M.D. 


Jose   Torres 

NINDS  Research  Center 
Manuel   T.    Cruz 

NINDS  Research  Center 
Francisco   Leon  Guerrero 

NINDS  Research   Center 


Cooperation  Unit:      NINDS  Research   Center,    Agana,    Guam 
Man  Years : 


Total: 

3/4 

Professional: 

1/2 

Other: 

1/4 

Project  Description: 

Objectives :      To  utilize   the   accumulation  of   20   years    of  experience   for 
an  indepth   genetic   analysis   of  pedigree  information  of  Guam  ALS   and   PD, 

Methods   employed:      As   earlier  pedigree  studies    failed  to    disclose  a 
simple   autosomal  mode   of   inheritance    for  ALS    and  PD,    a  number   of   other 
approaches   are  being   continued  and   updated.      One  effort   involves   two   registers 
based  upon  the   first   100   deaths   each   for  ALS   and   PD   and  an  equal  number   of 
matched   control   deaths.      All   live-born  offspring   from  these   cases    and   controls 
have  been  registered   and   are  being   followed   for   the   development  of  ALS   or 
PD   as  well   as    death    from  all    causes.      A  second  effort   involves    the   updating 
of   a  family   registry   started  in   1958.      This    registry    consists   of   136   patients 
with  either  ALS   or  PD   seen  at    the  NINDS   Research   Center  between  1958   and 
1963,   and  an  equal  number  of  matched  controls.      All  known  first-degree 
relatives    and  spouses   of   these   cases    and   controls  were   registered  by  1963 
and  all  living   relatives  were   examined   at   that   time.      Currently,    the  status 
of  all   relatives  known  to  be   living  in  1963  is  being  updated   for   the 
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development   of   ALS   or   PD   and   death    from  all    causes.      Another   study   involves 
the  conjugal  Instances   of  ALS   and  PD.      To   date   there  have  been   10   matings    of 
ALS   X  ALS,    3  matings   of   PD  x  PD,    and  14  matings   of  ALS   x  PD.      The  status    of 
all   offspring  of   these  matings    is    currently  being   traced. 

As   each   new   case  of  ALS    or  PD   is    seen  at   the  NINDS   Research    Center,    a 
family   pedigree   form  is   obtained.      To   date  such   pedigrees   have  been   completed 
for   over  530    confirmed   cases.      An   alphabetical   index   file  has   been  maintained 
of   all  pedigreed   relatives   and  is    currently  being  updated   for   computer 
analysis.      One  set   of   these  pedigrees,    those   from  patients    living  in  Umatac, 
is   being  analyzed  separately.      In   1963  pedigrees    for   the  entire  i/illage   of 
Umatac  were   assembled   and  carried  back   for  over   four   generations.      It   is 
possible  that   enough   new   cases   have  occurred  within  these   pedigrees    in  the 
intervening  years    to  substantially    clarify   the  questions   of   inheritance  of 
these  diseases. 

Major   findings:      Genetic   causation  has   been  the  most    consistently 
involved  explanation   for  the  apparent    familial    concentration  of  ALS   and  PD 
among  the   Chamorros   of   Guam  and  other  Mariana   Islands.      Autosomal  models 
have   difficulty   accounting   convincingly    for   the  sex  differences    in  incidence 
and  mortality   rates   of  ALS   and  PD.      Sex- linked  models    are  also  unattractive 
for  a  number  of   reasons.      For  example,    affected  women  do  not   always  have 
affected   fathers    and  affected   fathers  with  normal  spouses    do   not  have  only 
affected  daughters    as    a  sex- linked  model   requires. 

For  these   reasons    a  number   of  new   approaches   have  been  undertaken  to 
clarify    the  genetic  issue.      Tliese  steps    include    a   careful  search    for  the 
missing  women  which  would   account    for  the  uneven  sex  distribution.      This 
includes    analysis    of  mortality    records    to   determine  whether  women  are   dying 
of   another   cause  which   may  be   related   to   ALS   or   PD   although   phenotypically 
different.      Secondly,    an  effort   is  being  made   to   evaluate   the   fertility   of 
individuals  with   one  or  both   of   these  neurologic   disorders.      Complete 
ascertainment   of   the  status   of  offspring  of   the   first   100    cases   of  ALS    and  PD, 
the  original    family   registry,    and   of   the   conjugal  matings    together  with   data 
from  previous   studies   should  allow   a  good   comparison  of   the   frequency   of 
illness    among  the  offspring  of   two   affected,    one   affected,    and  no    affected 
parental  matings.      Such   information  should  be  of    considerable   value  in 
understanding  the  population   dynamics   of   these   diseases   if   indeed   they   are 
inherited. 

Significance   to  biomedical   research   and   the  program  of   the   Institute: 
Establishing  a   genetic  basis    for  Guam  ALS   and  PD  would  have   far-reaching 
consequences.      The  elusive   question  of   the   cause  of  Guam  ALS    and  PD  would 
be  answered.      A  new   genetic   disease  would  be   added  to   the  expanding   catalog 
of  inherited  neurologic   diseases. 

Proposed   course:      Complete  information  is  being   obtained  on  pedigrees, 
fertility,    and   cause  of   death   of   relatives   of    cases    and    controls.      When 
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the  family  registries  and  pedigrees  updating  has  been  completed  analysis 
will  be  made  of  the  genetic  patterns  of  these  diseases. 

Honors  and  Awards :   None 
Publications:   None 
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1.  Collaborative   &  Field   Research 

2.  Epidemiology   Branch 

3.  Bethesda,   Maryland 

PHS-NIH 
Individual   Project  Report 
July   1,    1971   through   June   30,    19  72 

Project   Title:      Serological   studies   of    commori  viruses   in   cases   of  multiple 
sclerosis    (MS)    and   controls 

Previous    Serial   Number:      Same 

Principal    Investigators:      Jacob   A.    Brody ,   M.D. 

John  L,    Sever,   M.D. 

Perinatal  Research  Branch,  NINDS 
Anne  H.  Edgar 
Jane  McNew,  R.N. 

Other  Investigator:   None 

Cooperating  Units:   Section  of  Infectious  Diseases,  PRE,  NINDS 

Man  Ye  ars : 

Total:  2  1/6 
Professional:  1  1/6 
Other:         1 

Project  Description; 

Objectives :  To  test  the  hypothesis  that  MS  may  be  caused  by  an  unusual 
response  to  a  common  virus  infection.  To  search  for  possible  distortions  of 
segregation  and  association  among  MS  patients,  siblings  and  controls. 

Methods  employed:   MS  patients  known  to  the  Neurology  Department,  lUMC 
and  to  the  Indiana  Chapter  of  the  National  Multiple  Sclerosis  Society  were 
contacted  and  asked  to  participate.   In  addition,  for  each  case  several 
controls  with  similar  backgroimds  and  infectious  disease  experience  were 
selected.   Controls  are  classmate  friends  of  the  patient  who  grew  up  in  the 
same  community.   Siblings  of  MS  patients  were  also  tested.   A  second  sample 
of  MS  patients  and  siblings  was  talcen  from  the  Washington,  D.C.  area. 
Patients  and  controls  answered  standard  questions  regarding  infectious  disease, 
environment,  course  of  illness  and  family  history,  and  blood  specimens  were 
taken. 

Serological  analysis  was  conducted  in  the  Section  of  Infectious  Diseases, 
PRB,  NINDS  using  a  battery  of  common  virus  antigens  by  hemagglutination  and 
complement  fixation  methods.   Differences  between  the  patient,  his  sibling 
and  his  controls  were  analyzed. 
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A  portion  of   frozen  serum  is   being  banked   to   test  promising  hypotheses 
in  the   future. 

Major   findings:      In   the   Indiana  series  we   found   that  MS   patients   have 
higher  titers    than  matched   controls    for  measles,    mumps,    influenza  C, 
parainfluenza  type   3,    vari cilia  and  herpes   virus   hominus.       In  no    case, 
however,   were   titers    of  MS  patients   higher   than   their  siblings   of   the  same 
sex.      In  the  Washington  series,    female  siblings   had  titers   as   high    as 
female  patients    to   measles   while  male  siblings    titer  were   lower  than  those 
of   the  patients. 

Significance    to  biomedical   research    and  the  program  of   the   Institute: 
The  observation   that  MS   patients    do  have   consistently  higher   titers    against 
many   viruses    than   controls    supports    an  infectious   or  immune  mechanism  as 
being  involved   in   the  etiology   of  MS,      The   finding    that   higher   titers    also 
occur   in  siblings   suggests    that   the  phenomenon  may  be   related   to   a   common 
familial  exposure  or   a   familial   immunologic   defect. 

Proposed   course:      We  are  now   testing  selected   sera  with  known   titer   to 
measles   for  anti-nuclear  factor  in  view  of   reports    that   there  is   a  possible 
correlation  between  measles    titer  and   anti-nuclear    factor.      We  hope   to   extend 
our  studies    to    the   Shetland   and   Orkney    Islands  where  MS   occurs    at   a   rate 
three  times   higher   than  elsewhere  in  the  world. 

Honors    and  Awards:      None 

Publications:      Henson,    T.E,  ,    Brody,    J. A.    and   Sever,    J.L. :      Elevated  measles 
antibodies    in  patients  with   multiple   sclerosis    and  in  their 
siblings.      Presented   at    the  97th   Annual  Meeting  of   the 
American  Public  Health   Association,    Philadelphia,    Pa., 
November   1969. 

Henson,    T.E.,    Brody,    J. A.,    Sever,    J.L. ,    Dyken,   M.L.    and 
Cannon,    J.M. :      Measles    antibodies    in  patients  with  multiple 
sclerosis    and   their  siblings    and   controls.      JAMA,      211:1985, 
1970. 

Brody,    J. A,:      Virus   antibody   titers    in  multiple   sclerosis 
patients,    siblings    and   controls.       (An   abstract.)      (Presented 
at   the  American   Epidemiological    Society  Meeting  in   Seattle, 
Washington,    April  1970.) 

Brody,    J.A. ,    Sever,    J.L.    and   Henson,    T.E. :      Virus   antibodies 
in  the  serum  of  multiple  sclerosis   patients   and  matched 
controls.      Neurology,      20:389,    1970.       (Presented   at   the 
American  Academy   of   Neurology     May   19  70.      Proceedings    to 
be  published. ) 
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Brody,  J.A. ,  Sever,  J.L.  and  Henson,  T.E. :   Virus  antibodies 
in  MS  patients,  siblings  and  controls.   JAMA,   216:1441- 
1446,  1971. 

Brody,  J. A.,  Sever,  J.L.,  Edgar,  A.H.  and  McNew  J.:   Measles 
antibody  titers  of  multiple  sclerosis  patients  and  their 
siblings.   Neurology .   In  press. 

Brody,  J.A. :   Epidemiologic  and  serologic  data  on  multiple 
sclerosis  and  their  possible  significance.   Presented  to  the 
Kroc  Foundation  Symposium  on  "Research  in  Multiple  Sclerosis," 
in  Santa  Ynez,  Calif.,  February  1972. 
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1.  Collaborative   &   Field  Research 

2.  Epidemi-ology    Branch 

3.  Beth as da,   Maryland 

PHS-NIH 
Individual   Project  Report 
July   1,    1971   through   June   30,    19  72 

Project  Title:      The   application  of    fluorescent   antibody  methods    to   the 
study  of   chronic   neurological   disorders 

Previous    Serial  Number:      Same 

Principal   Investigators:      Jacob   A.    Brody,   M.D. 

Minnie   Toure,    Biologist 


George  Nemo,    Ph.D. 


Other   Investigator:      None 
Cooperating  Unit:      None 
Man  Years : 


Total: 

1/3 

Professional: 

1/4 

Other: 

1/12 

Project  Description: 

Objectives :      To  employ    fluorescent   antibody   techniques    using   frozen 
sections   of   CNS   tissue    for  detection  of  viral   antibody. 

Methods   employed:      The   two  main  staining   techniques   employed  in 
fluorescent  microscopy,    the   direct   and  indirect   methods  will  be  employed. 
Frozen  CNS   tissue  sections    4-5u  will  be  prepared   using  a  microtome  in   a 
refrigerated   cryostat. 

Major   findings:      None   as   yet. 

Significance   to  biomedical    research    and  the  program  of   the   Institute: 
Fluorescent   antibody   methods    are   applicable  to   the   study   of   chronic 
neurological   disorders    thought   to  be  of   autoantibodies    as  well    as   sites 
of   delayed-type  hypersensitivity    reactions.      A  search    for  viral   antigens 
and  sites   of  viral   replication  in  CNS   tissue   is    also  made  possible   using 
this    technique. 

Proposed  course:      To  be   continued. 

Honors    and  Awards:      None 

Publications:      None 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual   Project   Report 
July   1,    1970    through   June   30,    1971 

Project  Title:   Sequelae  of  CNS  diseases  in  childhood 

Previous  Serial  Number:   Same 

Principal  Investigator:   Jacob  A.  Brody ,  M.D. 

Other  Investigators:   Estelle  Kornhauser,  R.N. 

Otis  D.  Turner 

Cooperating  Units:   Office  of  Biometry,  OD,  NINDS 

Children's  Hospital,  Washington,  D.C. 

Man  Years : 

Total:  2/3 
Professional:  1/3 
Other:         1/3 

Project  Description: 

Objectives ;   To  determine  if  infection  with  viruses  capable  of 
penetrating  the  CNS  cause  permanent  neurologic  sequelae,  particularly  in 
those  cases  in  which  infection  occurred  under  the  age  of  two  years. 

Methods  employed:   As  the  result  of  previous  studies  we  have  decided 
to  improve  our  methods  and  techniques  by  investigating  populations  in  which 
known  infections  from  encephalogenic  viruses  occurred. 

Major  findings:   An  epidemic  of  measles  occurred  in  Little  Rock 
involving  at  least  100  children  under  age  one.   A  field  trip  was  made  and 
it  became  apparent  that  even  short  term  follow-up  within  the  affected 
population  was  not  feasible. 

Significance  to  biomedical  research  and  the  program  of  the  Institute: 
Although  it  is  widely  believed  that  infections  of  the  CNS  early  in  childhood 
produce  brain  damage,  there  are  no  definite  patterns  of  brain  damage 
or  specific  diseases  which  commonly  are  associated  with  brain  damage. 
Documentation  of  specific  viral- tropisms  to  learning  and  performance  would 
be  a  major  contribution  to  understanding  and  preventing  minimal  and  major 
brain  damage. 

Proposed  course:   We  will  explore  already  docximented  arbovirus  outbreaks 
which  have  been  observed  by  MARU,  NIAID  and  look  for  other  suitable  situations, 
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Honors  and  Awards :   None 

Publications:   Brody,  J. A.  and  Wilner,  E. :   Measles,  minor  neurologic  signs 
and  intelligence.   Developmental  Med,  and  Child.  Neurol.   11; 
449-454,  1969. 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
IndiAH-dual  Project   Report 
July    1,    1971   through   June   30,    1972 

Project   Title:      Guillain-Barre    (GB)    -   Bell's   palsy    (BP)    study 

Previous    Serial  Number:      Same 

Principal   Investigator:      Paul  M.    Hoffman,    M.D. 

Other   Investigators:      Lon  R.    White.   M.D. 

Jacob.  A.    Brody,   M.D. 
George  Nemo 

Cooperating  Unit:      Perinatal   Branch,   NINDS 

Man  Years: 

Total:  1/4 
Professional:  1/4 
Other:         0  , 

Project  Description: 

Objectives :   To  determine  if  GB  and  BP  are  caused  by  abnormal 
immunological  host  responses  to  common  viruses.   Since  during  the  immune 
response  the  virus  may  not  be  recoverable  from  the  patient  we  are  attempting 
to  isolate  the  virus  from  materials  collected  from  household  contacts . 

Methods  employed:   Personal  contact  was  made  with  the  neurology 
residents  or  senior  medical  residents  in  a  number  of  local  hospitals  and 
letters  were  sent  to  the  practicing  neurologists  and  neurosurgeons  in  the 
local  area,  so  that  prompt  notification  might  be  obtained  whenever  a  case 
of  GB  or  BP  appeared.   When  notification  of  a  case  was  obtained,  we  contacted 
the  patient  to  learn  of  any  contacts  (preferably  children)  in  the  household. 
If  there  were  contacts  we  proceeded  to  collect  blood,  throat  swabs,  and 
rectal  swabs  from  the  patient  and  his  contacts.   Blood  specimens  were 
centrifuged  and  serum  stored  at  -20 °C.   Throat  swabs  were  placed  in  Hank's 
medium  and  PPLO  mediiim;  rectal  swabs  were  placed  in  Hank's  medium  and  vials 
were  stored  at  -70°C. 

When  sufficient  numbers  of  specimens  had  been  collected  it  was  planned 
to  forward  them  for  serological  studies  and  attempts  at  virus  isolation. 
Records  were  kept  of  patient's  history  and  neurological  status  and  of 
contact's  exposure  to  infections.   Lymphocyte  transformation  studies  were 
also  performed  on  the  subject.   The  significance  of  serum  factors  depressing 
lymphocyte  transformation  and  the  interaction  of  the  isolated  virus  with 
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the  patients    lymphocytes    as   well   as    the   reaction  of   the  lymphocytes    to 
peripheral  nerve  will  be   evaluated.      In  addition  careful   case-control 
studies   of   epidemiologic   factors  will  be   conducted  in  hope  of   encountering 
precipitating   factors    in  these  diseases. 

Major  findings:   None 

Significance   to  biomedical  research   and  the  program  of   the   Institute: 
This    disease  has   been   associated  with   several   abnormalities    that  suggest 
auto-immunity   as    an  etiology.      Our  work  with   the  hypothesis    of   a  viral 
infection  triggering   an   abnormal   immune   response  is   In  keeping  with   our 
knowledge  of   SSPE  and  possibly  MS. 

Proposed  course:      This  project   is   terminated. 

Honors   and  Awards :      None 

Publications:      None 
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1.  Collaborative   &  Field  Research 

2.  Epidemiology   Branch 

3.  Beth es da,   Maryland 

PHS-NIH 
Individual   Project  Report 
July    1,    1971   through   June   30,    1972 

Project   Title:      Phenothiazine-induced  neurological  effects:      A  study   among 
twins 

Previous    Serial   Number:      Same 

Principal    Investigators:      James   A.    Schnur,    M.D. 

Jacob   A.    Brody,   M.D. 
Dean   F.    Young,   M.D. 

Other   Investigators:      John  D.    Rainer,   M.D. 

New  York    State  Psychiatric   Institute 

Cooperating  Units:      National    Institute  of   Child  Health   and  Human  Development, 

Children's   Diagnostic   and   Study   Branch 
National    Institute  of  Mental  Health 

Section  on   IWin   &   Sibling   Studies,    Adult   Psychiatry 
Branch 
National  Academy  of   Science,   National   Research  Coimcil 
Columbia  University,   New  York  State  Psychiatric   Institute 
Spring  Grove  State  Hospital,    Catonsville,   Maryland 


Years: 

Total: 

1/2 

Professional: 

1/3 

Other: 

1/6 

Project  Description: 

Objectives :      The  objective   of   this  study   is   to   assess  whether   the 
specific   types   of  neurological   side    reaction  induced  by  phenothiazine   drugs 
are  influenced  by   genetic   factors . 

Methods   employed:      A  preliminary   study   among   46    female   geriatric  patients 
on  long-term  phenothiazine  treatment   revealed   33%  had  dyskinetic   reactions 
and  13%,   Park ins on- like  reactions.      The  subjects    for  this   study   are   twin 
pairs,    concordant   for  the  same  psychiatric  diagnosis,  who  have  been  on 
chronic  phenothiazine   therapy.      Zygosity   of   the  twin  pairs   is   determined  by 
history,    appearance,    and  extensive  blood  typing.      A  single  neurological 
examination  was   conducted   on  each  pair  to   determine  the  patterns   of  neuro- 
logical  reactions.      By   comparing  the  patterns   of  reactions   in  monozygotic 
with  those  of   fraternal  twins,   we   can  employ  the   usual  methods   of  analysis    to 
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determine  the  relative  importance  of  genetic  factors  in  the  manifestation  of 
extrapyramidal  signs  resulting  from  phenothiazine  induction. 

Major  findings:   Six  pairs  of  twin  patients,  four  monozygotic  and  two 
dizygotic,  on  long  time-high  dosage  phenothiazine  treatment  have  been 
examined.   The  results  indicated  that  the  specific  type  of  neurological  side 
effect  is  not  primarily  determined  by  genetic  factors,  since  identical  twins 
may  develop  distinctly  different  patterns  of  reaction. 

Significance  to  biomedical  research  and  the  program  of  the  Institute: 
This  work  may  help  elucidate  the  presence  or  absence  of  a  genetic  contribution 
to  the  occurrence  of  the  important  neurological  side  reactions  to  phenothiazine 
drugs . 

Proposed  course:   We  propose  to  add  other  twin  pairs  to  the  series,  and 
analyze  the  data. 

Honors  and  Awards :   None 

Publications:   None 
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1.  Collaborative   &   Field  Research 

2.  Epidemiology   Branch 

3.  Bethesda,   Maryland 

PHS-NIH 
Individual  Project   Report 
July   1,    19  71   through   June   30,    1972 

Neurologic   diseases    in   the   Trust   Territories    and   other 
Pacific   areas 


Previous    Serial   Number:      Same 


Principal    Investigators: 


Jacob   A.    Brody,   M.D. 
E.    Michael  Holden,   M.D. 
•  NINDS   Research   Center 
Dwayne  Reed,    M.D. 


Other   Investigators: 


Manuel  Cruz 

NINDS  Research  Center 
Jose  Torres 

NINDS  Research  Center 
Francisco  Leon  Guerrero 

NINDS  Research  Center 


Cooperating  Unit:  None 

Man  Years : 

Total:  2/3 

Professional:  1/3 

Other:  1/3 


Project  Description: 

Objectives :      To  investigate  neurologic  illness    occurring  in   the   Trust 
Territories    and   the   Pacific   area.      Last  year  this    involved  the  study   of 
leprosy  patients   in  New  Caledonia.      This   year  it  involved   the  study    of 
congenital  blindness   among  the  people  of  Pingelap. 

Methods   employed:      A   field  trip  was   made   to   Ponape   to   examine  the 
Pingelapese  people  in  order   to    document   the  nature   of   their  eye   disease 
and  their  mode  of  inheritance   and  epidemiologic   patterns  which    could 
suggest  both   genetic   and  environmental    factors. 

Major   findings:      The   congenital  eye   disease  is    apparently    a   form  of 
achromatopsia   characterized  by  nystagmus,   blinking,    photophobia,   blindness, 
and  impairment   of   color  vision.      The  development  of   cataracts    usually  within 
the   first  5   to   10  years    of    life  and   frequent  appearance   of  high   myopia.      ITie 
mode   of  inheritance   appears    to  be   recessive   and  nons ex- linked.      Our  most 
significant   finding  was    that   the   apparent   trend  noted  in  1969   that    children 

57  u 


Serial  No.   NDS    (CF)    -  68  E  1597 

in  age   group   0-4  had   a  significantly   lower   rate   of   the   congenital   eye 
disease  was   not  sustained.      In   a   follow-up   trip  in   19  71  we  observed  that  two 
new  patients  were  born  with   the  disease  since   1969   bringing   the   rate  in  the 
current   population  age  0   -   4    up   into   the   range   of   those   rates    for   older 
populations.      Six  patients  were  brought   to    the  Ophthalmology   Branch,   NINDS 
for  study.      The  diagnosis    appears    to  be  achromatopsia  with    unexplained 
high   myopia. 

Significance  to  biomedical  research  and  the  program  of  the  Institute: 
The  group  of  diseases  which  are  included  under  tapetoretinal  degenerations 
are  poorly  understood.  By  having  a  population  isolate  with  a  phenomenally 
high  rate  (10%  of  the  population  is  blind)  will  give  a  unique  opportunity 
for  studying  the  full  range  of  manifestations  of  this  entity  as  the 
expression  of  a  single  abnormal  gene.  In  addition,  hopefully,  a  mechanism 
for  prevention  will   develop. 

Proposed   course:      We  will    continue   to    follow   this  population  and  other 
populations   as    they  become  known  which   are  of  potential   medical   interest. 

Honors    and  Awards :      None 

Publications:      Brody,    J. A.,    Hussels,    I.,    Brink,    E.    and   Torres,    J.M. :      A 
preliminary    report    on  hereditary  blindness    among  the 
Pingelapese  people  of  the  Eastern  Caroline   Islands. 
Lancet,      1:1253-1257,   1970. 

Stanhope,    J.M.:      Pingelapese  migrant   communities   of  Ponape, 
Eastern  Caroline   Islands.      Human   Biology   in  Oceania.      In 
press . 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Epilepsy  on  Guam 

Previous  Serial  Number:   Same 

Principal  Investigator:   John  M,  Stanhope,  M.D. 

NINDS  Research  Center 


Other  Investigators: 


Jacob  A.  Brody,  M.D. 
Manuel  Cruz 

NINDS  Research  Center 
Jose  Torres 

NINDS  Research  Center 
Francisco  Leon  Guerrero 

NINDS  Research  Center 


Cooperating  Unit:   NINDS  Research  Center,  Agana,  Guam 
Man  Years : 


Total: 

1/2 

Professional: 

1/4 

Other: 

1/4 

Project  Description: 

Objectives:  To  determine  the  incidence  and  prevalence  of  epilepsy  on 
Guam.  To  investigate  methods  for  field  studies  of  epilepsy.  To  determine 
if  previous  reports  of  unusually  high  incidence  of  convulsive  disorders  on 
Guam  are  accurate. 

Methods  employed:   We  are  testing  four  basic  approaches:   (1)  We  are 
following-up  a  1962  survey  of  convulsive  disorders  in  Umatac  and  Merizo  to 
determine  the  outcome  of  those  children  known  to  have  had  febrile  convulsions 
6  to  8  years  ago;  (2)  to  determine  the  true  incidence  and  prevalence  in 
a  sample  population  we  are  doing  a  house  to  house  survey  in  the  villages 
of  Talofofo,  Merizo,  and  Yona;  (3)  as  referral  neurologists  on  Guam  we  are 
updating  all  previous  referrals  of  convulsive  disorders  to  us  and  establishing 
a  registry.   To  add  to  this  registry  we  are  contacting  all  medical  and 
paramedical  personnel  on  Guam  to  discover  new  cases.   This  registry  will  be 
permanent  and  permit  us  to  conduct  studies  in  the  Guam  population;  (4)  to 
further  elaborate  on  methods  for  acquiring  information  we  are  following-up 
all  births  on  Guam  in  1958  and  1963  throughout  the  entire  island  to  determine 
the  rates  of  convulsive  disorders  in  these  preselected  populations. 
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Major   findings:      Epilepsy   rates  were  slightly  higher   on  Guam  than  in 
most   areas  where  data  exists.      We    found   that    clinical   and  hospital  sources 
must  be  supplemented  by   field  surveys    to   approach   a   "true"   rate.      While 
symptomatic  epilepsy  was    fairly  well   reported   through   medical    channels 
idiopathic   grand  mal  epilepsy  was   severely   underreported.      Febrile   convulsions 
were  inadequately   reported   through  medical    channels.      While   field  surveys  were 
more   complete  our  best  method   for   detection  was  by    follow-up  of  birth    cohorts 
for   given  years.      Rates  were   consistently  higher  in  some   areas   but   no   genetic 
or  environmental    factors   emerged   to   explain  this. 

Significance   to  biomedical   research    and  the  program  of   the   Institute: 
Further  studies    of  epilepsy   in  a  well-defined   and   accessible   population 
will   add  to   the  xmderstanding  of   this   disease   and   contribute  new  information 
concerning  epilepsy  in  a   tropical   environment.      It  will    also  yield  important 
information  on  different  survey    techniques    and  their   relative    accuracy. 

Proposed    course:      The   registry  will  be  maintained   on  Guam   for   future 
studies. 

Honors    and  Awards :      None 

Publications:      Stanhope,    J.M. ,    Brody,    J. A.    and  Brink,    E. :      Convulsions 
among  the   Chamorro   people  of  Guam,   Mariana   Islands. 
I,      Seizure   Disorders.      Amer.    J.    Epid.      95:292-298,    1972. 

Stanhope,    J.M. ,    Brody,    J.A. ,    Brink,    E.    and  Morris,    C.E.: 
Convulsions    among  the   Chamorros    people   of  Guam,   Mariana 
Islands.      II.      Febrile   Convulsions.      Amer.    J.    Epid.      95: 
299-304,    1972. 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual   Project   Report 
July   1,    1971  through   June    30,    1972 

Project   Title:      Phenothiazine-induced  parkinsonism  in  white   and  Negro 
patients  with   nonorganic  psychoses 

Previous    Serial  Number:      Same 

Principal   Investigators:      James   A.    Schnur,    M.D 

NINDS  Research   Center 
R.    Michael   Scott,   M.D. 

Other   Investigators:      Jacob   A.    Brody,   M.D. 

Cooperating  Units:      Spring  Grove   State  Hospital,    Catonsville,   Maryland 

Crowns vi lie   State  Hospital,    Crowns ville,   Maryland 

Man  Years : 

Total:  2/3 

Professional:      1/2 
Other:  1/6 

Project  Description: 

Objectives :      To   determine  whether  increased  skin  pigmentation  is 
associated  with    decreased  prevalence   of  phenothiazine-induced   Parkinson-like 
syndromes . 

Methods   employed:      This   project  was   originally    designed   to   investigate 
influence  of  skin  pigmentation  on  the  prevalence   of  naturally   occurring 
Parkinson's    disease  by   use  of   a  questionnaire  which  was    to  be  mailed   to    a 
sample  of  American  physicians.      A  pilot  study,   however,   showed   this    approach 
to  be  impractical,    and  therefore,    it  was    abandoned.      In  view  of   the  possible 
relationship  between  drug-induced   and  naturally  occurring  parkinsonism,  we 
then  decide   to  study    comparable  white   and  Negro   populations  who  were   on 
treatment  with   phenothiazines .      Thus    far,  we  have  examined   approximately    75 
patients   in  each   group,    samples   sufficient   in  number   for   a   comparative 
analys  is . 

Major   findings:      Our  initial   results   suggest   that   there  is   no   difference 
in   the  prevalence  of  phenothiazine-induced  parkinsonism  between  the   two 
populations   surveyed. 
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Significance   to  biomedical   research   and   the  program  of   the   Institute : 
To   further   define   the   relationship  between  melanogenesis    in  the  skin  and  in 
the  pigmented  nuclei  of   the  basal  ganglia. 

Proposed   course:      Analysis   of   data  is    now   in  progress. 

Honors    and  Awards :      None 

Publications:      Brody,    J.A. :      Genetic    considerations    in  Parkinson's    disease. 
Presented   at   the  Laurentian  L-Dopa   Conference,   Montreal, 
November   1969.      In:    L-Dopa   and   Parkinsonism,    Edited  by   Andre 
Barbeau  and   Fletcher  McDowell,    F.A.    Davis    Co.,    Phila. ,    1970, 
pp.    27-30. 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Neurologic  signs  and  sjrmptoms  associated  with  malabsorption 

Previous  Serial  Number:   Same 


Principal  Investigators: 


Paul  M.  Hoffman,  M.D. 
Jacob  A.  Brody,  M.D. 
Anne  H.  Edgar 


Other  Investigator:   None 

Cooperating  Units:   Central  Veterans  Administration  Authority,  Washington, 

D.C. 
Veterans  Administration  Hospital,  Atlanta,  Georgia 
Veterans  Administration  Hospital,  Long  Beach,  California 
Veterans  Administration  Hospital,  Durham,  North  Carolina 
Veterans  Administration  Hospital,  Los  Angeles,  California 

Man  Years : 


Total: 

Professional: 

Other: 


1  1/2 

1  1/2 

0 


Project  Description: 

Objectives ;   To  determine  if  both  clinical  and  subclinical  malabsorption 
is  associated  with  a  high  incidence  of  neurologic  signs  and  symptoms. 

Methods  employed:   The  Cooperative  Veterans  Administration  Retrospective 
Study  of  surgery  for  peptic  ulcer  served  as  the  source  for  patients  in  this 
study.   A  review  of  abstracts  from  this  study  showed  that  a  given  hospital 
was  more  likely  to  have  done  surgical  procedure  for  the  majority  of  its  cases 
then  another.   For  this  reason,  patients  with  3  different  surgical  procedures 
performed  at  4  hospitals  were  chosen.   A  fourth  group  of  patients  who  had 
simple  closures  of  perforated  ulcers  were  selected  from  all  4  hospitals. 
Patients  who  had  a  subtotal  gastrectomy  with  a  Billroth  II  reanas tomos is 
were  selected  from  the  Durham  Veterans  Hospital,  patients  who  had  a  hemi- 
gastrectomy  and  vagotomy  were  selected  from  the  Atlanta  Veterans  Hospital, 
and  patients  who  had  a  vagotomy  and  pyloroplasty  were  selected  from  the 
Long  Beach  and  Wadsworth  Veterans  Hospital.   In  order  to  insure  that  this 
population  would  be  in  the  most  susceptible  age  group,  patients  between  the 
ages  of  30  and  80  who  had  had  surgery  between  1952  and  1957  were  selected 
from  abstracts  and  hospital  records  where  available.   Patients  were  not 
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included  in  the  study  if  there  was  a  history  of  carcinoma,  severe  diabetes 
with  neurologic  complications,  any  systemic  disease  with  known  neurologic 
complications,  or  a  history  of  neurologic  disease  prior  to  their  ulcer 
surgery.   Patients  were  also  excluded  from  the  study  if  a  revision  of  their 
original  ulcer  surgery  or  subsequent  surgery  for  a  recurrent  ulcer  had  been 
performed.   No  attempt  was  made  in  this  study  to  analyze  the  causes  of  death 
or  those  who  died  since  surgery.   A  mortality  study  of  the  2,800  original 
cases  which  includes  this  sample  has  also  been  undertaken.   All  patients 
included  in  the  study  had  letters  sent  to  their  last  known  address  asking 
them  to  report  on  one  of  several  days  to  the  outpatient  clinic  of  the  hospital 
where  their  surgery  was  performed.   A  complete  history  with  special  attention 
on  the  neurologic  and  gastrointestinal  systems  as  well  as  a  complete  neurologic 
examination  was  performed  on  all  patients  and  a  random  sample  of  all  patients 
as  well  as  all  patients  with  abnormal  findings  were  examined  by  a  staff 
neurologist. 

Major  findings:   No  cases  of  motor  neuron  disease  have  been  found  in  the 
examined  group.   A  large  number  of  cases  of  peripheral  neuropathy  were 
identified  in  the  vagotomy  and  hemi-gastrectomy  group.   Only  two  cases  were 
seen  in  the  vagotomy  and  pyloroplasty  group.   Through  evaluation  of  all 
patients  with  unexplained  neurologic  disorders  in  the  Atlanta  group  showed 
that  malabsorption,  poor  nutrition,  chronic  alcohol  intake,  and  weight  loss 
was  all  more  prevalent  in  this  group  than  in  those  without  neurologic  findings. 
In  reviewing  500  death  certificates  obtained  by  follow-up  of  1700  cases  of 
the  original  study  group  we  encountered  2  patients  with  multiple  sclerosis, 
2  with  Parkinson's  disease  and  1  with  amyotrophic  lateral  sclerosis. 

Significance  to  biomedical  research  and  the  program  of  the  Institute: 
There  have  been  many  clinical  reports  of  cases  of  malabsorption  who  have 
shown  signs  and  symptoms  of  nervoios  system  disease.   There  have  also  been 
scattered  reports  in  literature  of  patients  who  are  known  to  have  motor 
neuron  disease,  who  had  a  history  of  having  had  a  Billroth  II  type  of  gastric 
surgery  performed  many  years  prior  to  the  onset  of  their  disease.   There  has 
never  been,  however,  a  matched,  controlled  population  study  of  the  association 
of  these  two  abnormalities.   If  this  association  is  valid  then  further  study 
into  the  mechanism  of  absorption  of  essential  nutrients  and  their  incorporation 
into  nervous  tissue  may  be  a  meaningful  approach  to  the  study  of  chronic 
neurologic  disease. 

Proposed  course:   This  project  will  continue  with  emphasis  on  causes  of 
death  within  this  population.   At  the  present  time  the  status  of  an  additional 
850  cases  of  the  original  study  group  is  being  sought  in  order  to  extend  the 
information  on  the  causes  of  mortality  in  this  population. 

Honors  and  Awards:   None 

Pub li  cat  ions :   None 
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1.  Collaborative   &   Field  Research 

2.  Epidemiology   Branch 

3.  Bethesda,   Maryland 

PHS-NIH 
Individual   Project   Report 
July   1,    1971    through    June   30,    1972 

Project   Title:      ALS   among  non-Chamorros    after   residence   on  Guam 

Previous    Serial  Number:      Same 

Principal   Investigator:      Jacob   A.    Brody,   M.D. 

Other   Investigator:      Estelle  Kornhauser,    R.N. 

Cooperating  Unit:      Bureau  of  Data  Processing   and  Accounts,    Social    Security 

Administration,    DHEW 

Man  Ye  ars : 

Total:  1/2 

Professional:      5/12 
Others:  1/12 

Project  Description: 

Objectives :      This   project  was    developed   to   determine  if  prolonged 
exposure    (over   one  year)    to   the  environment   of   Guam  increases    the  likelihood 
of   the  development    of  ALS   among  states iders. 

Methods   employed:      Through   various  workers    in  the  Department  of  Defense 
we  were  put    in   contact  with   several    construction   companies  which  had 
maintained   large  staffs   of   statesiders   on  the   island   of  Guam  after  World 
War   II.      These   companies  were   asked   to   supply   us  with    the  names,   birthdates, 
and  social  security  numbers   of   all   personnel   employed   on  Guam  and    from  these 
lists  we  selected   only   those  workers  who  had  spent   more   than  one  year   on 
Guam.      This  was    a   group  of   approximately   12,000   individuals.      The  Social 
Security  Administration  searched  its    records    to    determine  which   of   these 
workers  had   died   and  where   they  had   died.      We    are   contacting  the  individual 
states   to   obtain  the  death    certificates    of   the   deceased  workers    and 
determine  the   cause   of   their   death. 

Major    findings:      Of   the   approximately   12,000    cards   submitted   to   the 
Social    Security  Administration,    450  were   found   to    contain  incorrect 
information  making   follow-up   impossible.      7,730  were    considered   as 
representing  individuals   still    alive,    and  the   remainder    (4,000)   were 
identified   as    to   place   of    death.      The  names  were  submitted   to    the  individual 
states    and   death    certificates    requested.      About  90%   of  the   requested 
certificates  have  been  returned  to   date.      Preliminary   analysis   indicates 
that   there  was   no  excess   of  ALS   in  this    group. 
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Significance  to  biomedical  research  and  the  program  of  the  Institute: 
Although  results  on  this  study  are  far  from  complete,  the  initial  trend  is 
that  the  rate  of  ALS  among  statesiders  who  have  spent  considerable  time  on 
Guam  remains  the  same  as  that  for  statesiders  who  have  never  spent  time  in 
that  environment.  If  this  trend  is  borne  out  by  subsequent  findings,  it 
would  suggest  that  the  environmental  factors  on  Guam  are  less  likely  to  be 
responsible   for  high    rate  of  ALS   among  its   native   population. 

Proposed    course:      The  study  has   been   completed  by  submitting  to   Social 
Security   approximately   600  punch    cards   in  order   to   search    for   death    certifi- 
cates we  were   unable  to   locate   through    the  individual   states.      The   data  are 
still  being   analyzed. 

Honors   and  Awards :      None 

Publications:      None 
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1.  Collaborative   &  Field  Research 

2.  Epidemiology   Branch 

3.  Bethesda,   Maryland 

PHS-NIH 
Individual   Project  Report 
July   1,    1971   through  June   30,    1972 

Project   Title:      The  epidemiology   of  motor  neuron  disease  in   the  United 
States 

Previous    Serial  Number:      Same 

Principal  Investigators:   Jacob  A.  Brody,  M.D. 

Roger  Detels,  M.D. 
Anne  H.  Edgar 

Other  Investigator:   None 

Cooperating  Unit:   None 

Man  Years : 

Total:        ^1/6 
Professional:    1/12 
Other:  1/12 

Project  Description: 

Objectives :      To  determine  death   rates   due  to   amyotrophic   lateral 
sclerosis   among  native-born  and  migrant   residents    of   California  and 
Washington. 

Methods   employed:      Certificates  were   collected   for   all   deaths   attributed 
to  ALS   as   primary   or  underlying   cause,    occurring  in  California   residents    from 
1954   to    1964,    excluding  1956,    and  in  Washington   residents    from  1955   to   1964. 
Death    certificates  were  analyzed   for  age   at   death,    sex,    race,    place  of 
residence   and  place   of  birth.      The  material  presented  was    limited  to  American- 
born  whites.      Death    rates    for  native-born  Calif ornians    and  Washingtonians 
and   for  migrants    to   these  states    from  the  nine  geographical   divisions   of  the 
United  States  were   calculated   from  the   average  number  of   deaths   per  year  by 
region  of  birth   and  the  corresponding  population  at  risk'.      Because  the  age 
and  sex  composition  of  the  migrant   and  native  populations    differed,    the 
death   rates  were   adjusted   for   age   and  sex  using   the  population  of   the  United 
States   in  1960   as   a  standard. 

Major   findings:      During  the  ten-year  period  under  study,   the  average 
age-sex-adjusted  ALS   death   rates  were  similar  for  the  native-born  populations 
of  California  and  Washington   (0.62   and  0.57  per   100,000   respectively).      Rates 
among  American-bom  migrants    from  southern  and  northern  areas    to   California 
and  Washington   ranged   from    .74   to    1.03   for  males   and    .39   to    .60    for  females. 
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There  was  no  correlation  of  ALS  death  rates  with  state  or  area  of  birth  as 
we  had  demonstrated  in  a  parallel  study  of  MS  in  the  same  populations.   The 
results  provide  no  suggestion  of  possible  exogenous  factors  which  may  be 
related  to  the  etiology  of  amyotrophic  lateral  sclerosis. 

Significance  to  biomedical  research  and  the  program  of  the  Institute; 
Numerous  epidemiologic  studies  of  mortality  from  amyotrophic  lateral  sclerosis 
have  attempted  to  uncover  patterns  of  disease  distribution  which  might  provide 
a  suggestion  as  to  the  etiology  of  this  disease.   The  great  proportion  of 
this  research  has  been  based  on  national  and  international  mortality  statistics 
and,  therefore,  interpretation  of  the  results  must  take  into  account  geographic 
variations  in  medical  care,  diagnostic  facilities,  coding  of  deaths  and  death 
certification.   The  design  of  this  study  allows  for  a  comparison  of  rates 
among  people  born  in  various  areas  of  the  country  but  who  were  subject  to 
similar  standards  of  medicaj.  care  and  certification  at  the  time  of  death. 
The  results  suggest  that  future  research  into  the  causes  of  amyotrophic 
lateral  sclerosis  might  emphasize  other  than  those  related  to  geographic 
location. 

Proposed  course:   Further  studies  of  epidemiologic  patterns  of  ALS  are 
contemplated. 

Honors  and  Awards:   None 

Publications:   Edgar,  A.H. ,  Brody,  J. A.  and  Detels,  R. :   Amyotrophic  lateral 
sclerosis  mortality  among  native-born  and  migrant  residents 
of  California  and  Washington.   Neurology.   In  press. 
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1.   Collaborative  &  Field  Research 
2..      Epidemiology  Branch 
3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report> 
July  1,  1971  through  June  30,  1972 

Project  Title:   Familial  bil8-teral  acoustic  neuroma 

Previous  Serial  Number:   Same 

Principal  Investigator:   Roswell  Eldridge,  M.  D. 


Other  Investigators; 


Cooperating  Units : 


Dean  F.  Young,  M.  D. 

New  York,  New  York 
Henry  Hood,  M,  D. 

Danville,  Pennsylvania 
W.  J.  Gardner,  M.D. 

Cleveland ,  Ohio 
George  T.  Nager,  M.D. 

Johns  Hopkins  Hospital 
Frank  H.  DeLand,  M.D. 

Johns  Hopkins  Hospital 

Department  of  Otolaryngology, 
Department  of  Radiology, 
Department  of  Neurosurgery, 
Geisinger  Medical  Center 
Danville,  Pennsylvania 
Johns  Hopkins  Hospital 
Baltimore,  Iferyland 


Ifen  Years : 


Total :  2 
Professional:  1 
Other :         1 


Project  Description: 

Objectives:   To  perform  genetic,  clinical  and  physiologic  studies  of  a 
large  family  with  hereditary  bilateral  acoustic  neuroma. 

To  clarify  the  relationship  of  this  trait  to  other  disorders  with  acoustic 
neixromas  such  as  neurofibromatosis. 

Methods  employed:   Field  studies  were  conducted  in  evaluating  family 
members.   On  those  seen  personally,  physical  examinations  were  performed, 
stressing  neurological  and  skin  examinations.   In  addition,  audiometric 
examinations  including  air  and  bone  conduction  and  caloric  examinations 
were  conducted  in  the  field. 
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Genealogic  Information  was  obtained  from  family  members,  family  records, 
D.A.R.  records,  state  and  military  records,  census  recordings.   Medical 
history  was  obtained  from  family  members,  hospital  and  physician  records, 
occasionally  from  school  records  or  military  records. 

On  select  patients  extensive  outpatient  studies  have  included  audiometric 
and  vestibular  testing,  complete  ENT  and  neiirologic  examinations,  skull 
x-rays  and  brain  scans  using  radioactive  techniques.   These  were  undertaken 
in  cooperating  with  the  Departments  of  Neurology,  Radiology  and  Otolaryn- 
gology of  Johns  Hopkins  Hospital. 

Major  findings:   The  study  of  this,  the  largest  kindred  with  hereditary   1 
neoplasm  yet  reported,  has  generated  information  which  has  been  particularly   ! 
useful  to  neurosurgeons  and  otolaryngologists  since  it  suggests  a  relatively 
benign  prognosis  but  high  prognosis  and  genetic  risk  to  those  individuals 
who  develop  such  a  disease  at  a  young  age. 

Significance  to  biomedical  research  and  the  program  of  the  Institute: 
The  mode  of  inheritance  to  this  trait  has  been  confirmed  and  the  place  of 
this  syndrome  among  those  associated  with  neural  sheath  proliferation  is       j 
clearer.   Of  primary  importance  is  the  establishment  of  appropriate  diag-      i 
nostic  techniques  for  early  cases  and  treatment  of  these  cases. 

Proposed  course :   Affected  individuals  are  being  followed  to  evaluate 
various  forms  of  treatment.  Relatives  not  known  to  be  affected  but  at 
risk  are  being  examined  periodically  to  evaluate  various  diagnostic  techniques. 

The  initial  phase  of  this  project  has  been  completed  and  resulted  in  the 
publications  listed  below. 

Honors  and  Awards :   None 

Publications:  ^. 

Young,   D.F.,  McNew,  J.  and  Eldridge,  R. :   Hereditary  Acoustic  Neuroma- 
Clinical  and  Genetic  Aspects.   In  Transactions  of  the  American  Neurological 
Association.  9k,    1969. 

Young,  D.F.,  Eldridge,  R.,  Nager,  GoT,,  DeLand,  F.H, ,  and  McNew  J.: 
Hereditary  bilateral  acoustic  neuroma  (central  neurofibromatosis).   Pro- 
ceedings of  the  Second  Conference  on  The  Clinical  Delineating  of  Birth 
Defects,  May  I969.  The  National  Foimdation-March  of  Dimes.  ^ 

Young,  D.,  Eldridge,  R. ,  and  Gardner,  W. J. :  Bilateral  Acoustic  Neuroma  in 
a  Large  Kindred.   JAMA.   2li|,  October  I97O, 


» 
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1.  Collaborative  Field  Research 

2.  Epidemiology  Branch 

3 .  Bethe  sda ,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Twin  Studies  in  Parkinson's  Disease 

Previous  Serial  Number:   Same 

Principal  Investigators:   Roswell  Eldridge,  M,D. 

Zdenek  Hrubeck.  M,D. 

National  Academy  of  Sciences 

Other  Investigator:   Kathy  O'Meara 

Cooperating  Unit:   The  National  Academy  of  Sciences  -  National  Research 

Council  Twins  Registry,  Washington,  D.  C. 

U.  S.  Veterans  Administration 
Washington,  D.  C, 

Man  Years : 

Total :  1 A 

Professional:   1/8 
Other:  I/8 

Project  Description: 

Objectives;   Parkinsonism  is  not  a  single  entity  but  rather  a  symptom 
complex  which  may  be  idiopathic,  or  may  be  due  to  cerebral  arteriosclerosis 
or  may  follow  encephalitis.   Genetic  factors  have  been  considered  important 
by  a  number  of  authors  but  it  is  not  yet  established  how  important  such 
factors  are  in  any  one  fonn  of  Parkinsonism  or  if  there  is  a  form  which  has 
a  simple  genetic  basis  independent  of  acquired  neurologic  disease.  The  aim 
of  the  present  proposal  would  be  to  use  the  twin  method  to  evaluate  genetic 
factors  in  various  forms  of  Parkinsonism  and/or  to  distinguish  genetically 
determined  Parkinsonism  from  other  forms. 

Methods  employed:   Survey  of  the  VA  twin  registry  in  I968  has  revealed 
eight  cases  of  Parkinsonism  in  one  of  a  Veteran  twin  pair.   Each  of  the 
pair  were  apparently  discordant  for  Parkinsonism.  Two  twin  pairs  were 
monozygotic,  five  were  dizygotic  and  in  one  the  zygosity  was  unknown. 
We  would  contact  each  of  these  individuals  and  his  co-twin,  and  others  with 
the  diagnosis  who  may  be  ascertained  throiigh  updating  of  the  registry,  and 
arrange  for  an  appointment  with  the  individual  in  his  home  at  a  time  when 
available  relatives  could  also  be  present.  During  the  family  interview 
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a  pertinent  me&ical  history  would  be  obtained  and  physicial  examination 
would  be  performed.   Permission  for  reA'lew  of  hospital  records  would  be 
secured  and  arrangements  might  be  made  for  additional  neurologic  studies. 
To  define  zygosity^  photographs  would  be  taken  of  the  twins,  blood  would  be 
drawn  for  genotyping  and  dermatoglyphics  might  be  recorded.   (Personal 
examination  of  both  twins  and  available  relatives  is  important  in  order  that 
mild  cases  not  be  missed). 

Major  findings:  .  Interest  continues  in  this  project  although  there  has 
been  no  additional  ascertainment  of  cases  since  the  last  report.   It  has  not 
yet  been  possible  to  contact  patients  through  the  Na,tional  Science  Foundation 
registry  but  we  expect  twin  pairs  will  be  available  to  us  in  the  future. 

Significance  to  biomedical  research  and  the  program  of  the  Institute: 
In  a  chronic  condition  with  late  onset  it  is  often  difficult  to  determine 
the  role  of  genetic  factors  in  causation.   The  twin  method  provides  a 
relatively  simple  method  involving  small  numbers  to  answer  this  question. 

The  nosology  of  Parkinson's  disease  is  especially  important  now  that  the 
drug  L-Dopa  has  been  shown  to  help  some  with  Parkinsonism.   Is  this  drug 
most  helpful  in  a  specific  form  of  the  disease?  Is  it  effective  in 
hereditary  Parkinsonism? 

Proposed  course :   See  "Methods  employed". 

Honors  and  Awards :   None 

Publications:   None 
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lo   Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-MH 
Individual  Project  Report 
July  1,  1971  through  June  30,  I972 

Project  Title:   Twin  Studies  in  Torticollis 

Previous  Serial  Number:   Same 

Principal  Investigators:   Roswell  Eldridge,  M.  D. 

Zdenek  Hrubec,  M.  D. 

National  Academy  of  Sciences 

Other  Investigators:   Kathy  O'Meara 

Cooperating  Unit:   The  National  Academy  of  Sciences  -  National  Research 

Council  Tvrins  Registry,  Washington,  D.  C. 

U.  S.  Veterans  Administration 
Washington,  D.  C. 

Man  Years :  .' 

Total:  1/4 
Professional:  1/8 
Other :         I/8 

Project  Description: 

Objectives:  Torticollis  may  be  broadly  divided  into  infantile  and  post- 
infantile  forms.  The  former  may  be  congenital  or  appear  several  weeks  after 
birth  but  in  either  the  cause  appears  due  to  events  preceding  birth.   Post- 
infantile  torticollis  consists  of  a  heterogeneous  group  of  disorders  which 
have  been  ascribed  to  a  number  of  causes  including  trauma  or  inflammation  of 
the  cervical  spine,  myositis  or  nuchal  musculature,  functional  illness,  and 
disease  of  the  peripheral  or  central  nervous  system.   In  addition  torticollis 
on  a  hereditary  basis,  either  as  an  isolated  symptom  or  in  association  with 
other  movement  disorders  such  as  torsion  dystonia,  has  been  the  subject  of 
numerous  reports.   The  aim  of  the  proposed  study  is  to  weigh  the  genetic 
factors  in  the  post-infantile  forms  of  torticollis  and,  if  possible,  to 
distinguish  between  discrete  hereditary  types. 

Methods  employed:   In  I968  a  review  of  the  Veterans  Administration  twin 
registry  disclosed  11  individuals  with  a  diagnosis  of  torticollis.   Each  of 
the  11  pair  were  said  to  be  discordant.   Five  were  monozygotic,  two  were 
dizygotic  and  in  the  four  the  zygosity  could  not  be  established.  We  would 
contact  each  of  these  individuals  and  his  co-twin,  arrange  for  an  appoint- 
ment with  the  individual  in  his  home  at  a  time  when  available  relatives 
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could  also  be  present.   (We  would  hope  also  to  ascertain  new  cases  by  assist- 
ing in  the  up-dating  of  the  twin  registry).  During  the  family  interview  the 
pertinent  medical  history  would  be  obtained  for  all  relatives  and  physical 
examination  performed  on  those  present.   Permission  for  review  of  hospital 
records  would  be  secured  and  arrangements  might  be  made  for  additional  neiirol- 
ogic  studies.   To  establish  zygosity,  photographs  would  be  taken  of  the  twins, 
blood  drawn  for  genotyping,  and  dermatoglyphics  might  be  recorded. 

Major  findings:   Interest  continues  in  this  project  although  there  has 
been  made  no  additional  ascertainment  of  cases  since  the  last  report.   It 
has  not  yet  been  possible  to  contact  patients  through  the  National  Science 
Foundation  registry  but  we  expect  twin  pairs  will  be  available  to  us  in  the 
future . 

Significance  to  biomedical  research  and  the  program  of  the  Institute: 
Torticollis  may  be  hereditary  or  acquired  but  under  each  of  these  headings 
there  appear  to  be  a  number  of  discrete  entities.  The  twin  method  presents 
a  relatively  simple  means  to  distinguish  genetically  determined  forms. 
Concentration  on  torticollis  which  is  simply  inherited  is  worthwhile  since 
such  disorders  should  have  a  discrete  biochemical  basis  which  might  be 
revealed  by  study  with  the  neurochemical  techniques  now  available. 

Proposed  course:   See  "Methods  employed". 

Honors  and  Awards :   None 

Publications :   None 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  19  72 

Project  Title:   Measurement  of  immune  response  after  antigen  stimulation 

Previous  Serial  Number:   None 

Principal  Investigators:   George  Nemo,  Ph.D. 

Lon  R.  White,  M.D.,  DB,  NICHD 

Other  Investigators:   Harrie  Anne  Sutton,  Biologist?  DB,  NICHD 

Minnie  Toure,  Biologist 
Steve  Showalter,  Biologist 

Cooperating  Unit:   Unit  on  Congenital  and  Chronic  Viral  Infections,  DB,  NICHD 

Man  Years : 

Total:        -  5/6 

Professional:      1/3 
Other:  1/2 

Project  Description: 

Objectives :      To  investigate  the   changes   in  mitogenic,    cytotoxic   and 
anti-viral    capacities   of   lymphocytes    in   relation   to   the  acquisition  of 
specific  immunity. 

Methods   employed:      Studies  will   involve  both  humans    (immunized   to 
vaccinia  virus    as   part   of   routine  health   care  practices)    and   experimental 
animals    (mice,    rats,    guinea  pigs).      The  antigens  with  which   the   animals 
will  be  inoculated  include  mycobacteria  protein,    vaccinia,    sindbis,    reovirus 
I,    and  the  minute  virus   of  mice.      Lymphocyte   transformation  studies  will 
be  done  with   spleen,    blood   and   lymph  node   cells.      The  effects    of  immune 
lymphocytes    on  the   course  of  virus    infection  in  vitro  will  be  studies    using 
monolayer   tissue   culture   cells    isogenic  with   the   lymphocyte   donor.      Cyto- 
toxicity will  be   assayed  visually    and  by   Cr^l    release.      Viruses  will  be 
titered  using  standard   techniques.      Macrophage-migration  inhibition  will 
also  be  employed   as    an  indicator  of   cellular  immunity. 

Major   findings:      None   as   yet. 

Significance  to  biomedical   research  and   the  program  of   the   Institute; 
It   is  widely   thought  that   "auto aggressive"   lymphocytes   are  involved  in  the 
etiology   of    chronic  demyelinating   diseases.      It   is    further  believed  that 
lymphocytes  may  be  important  in  recovery   from  viral  infection.      Experimental 
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animal   systems   have  suggested  the  possibility   that   certain   chronic  viral 
infections   may   owe   their   chronicity   to   impaired   lymphocyte   competence   and 
that  as    this    competence  begins    to  be   restored,   host    cells   which  bear  viral 
antigen  determinants    on  their  surfaces   may  be  injured,    giving   the  appearance 
of   an   autoimmune   disease.      Such    theories   must  be  based   and   examined   on   the 
results    of   investigations   such   as    those   described. 

Proposed    course:      To  be   continued. 

Honors    and  Awards :      None 

Publications:      None 
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1.  Collaborative   &   Field  Research 

2.  Epidemiology   Branch 

3.  Bethesda,   Maryland 

PHS-NIH 
Individual   Project   Report 
July   1,    1971   through   June    30,    1972 

Project   Title:      Immune  mechanisms   in   chronic   and   congenital  viral   infections 

Previous    Serial  Number:      Same 

Principle    Investigator:      Lon  i(.    l/nite,    MoD.  ,    DB,    NICHD 

Other   Investigators:      George  Nemo,    Ph.D., 

Jacob  A.    Brody,   M.D. 
Harrie  Anne   Sutton,   biologist,    DB,    NICHD 

Cooperating  Unit:      Developmental   Biology   Branch,    NICHD      (HD  DB   -   5) 

Man  Years : 

Total:  0.1 

Professional:      0,1 
Other:  O.Q 

Project  Description: 

Objectives :      1.    To  establish   one  or  more  models   of   chronic   and/or 
congenital  viral   infection  in  experimental    animals,      2.    To   define   the 
development   of   cellular   and  humoral   immunity   to    the  same    and   to  heterologous 
antigens . 

Methods   employed:      Neonatal  and  pregnant  mice   are  injected  with  either 
a  reovirus    type  1   or   the  minute  virus    of  mice    (MVM) ,      The  persistence  of 
virus    in  animals   is   determined  by   isolation  and   fluorescent   and  immuno- 
fluorescent   techniques.      Serum   levels   of  hemagglutination  inhibition 
antibodies   to  both   agents    are   followed.      Lymphocyte  transformation   and 
cytotoxic   activity   is   studied  in  spleen  cell   cultures   in   the  presence   of 
phytohemagglutinin  on  specific   antigens.      Any    tumors  which  may   develop   are 
studied  by    light   and  electron  microscopy.      Extracts   of  MVM-containing  tumor 
cells  will  be  injected  into  newborn  mice  in  addition   to  being  studied  in 
tissue   culture. 

Major   findings:      Attempts    to   infect   embryonic   animals  by  maternal  infec- 
tion in  the   first  week  of  pregnancy  have   failed,    presumably  because   infected 
embryos    are   reabsorbed.      Late   gestation  maternal   infection  of   8  animals  has 
resulted  in  the  live  birth  of   53  animals,    39   of  which   survived  to   adult   life. 
All  progeny  have  appeared   to  be  normal,    most  having  been  observed   for   1  year. 
Two  such   animals  have   died   of  solid  tumors;    one  of   these  was    lost   to   study    and 
the  other  was    found   to  have   a  tumor  in  the   area  of  the   right   uterine  horn  with 
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hepatic  metastases.      Extracts   of  both   the   tumor   and   liver  yielded   a  hemagglu- 
tinating  material   presumed   to  be  MVM  antigen,    suggesting   that   the   animal  was 
either   reinfected   late  in  life  or  had  been  chronically   infected  since   fetal 
life.      Cell-free  materials    from  these   tissues   are  now  being  studied  both 
in  vivo  and  in  vitro   in  an   attempt   to   define   the  possible   role  of  MVM,    either 
directly  or  indirectly,    in  the  etiology   of   the   tumor. 

Significance   to  biomedical    research   and   the  program  of   the   Institute: 
Infection  of   the  human  embryo   or   fetus  with    rubella  or    cytomegalovirus    is 
associated  not   only  with    developmental    abnormalities    and  mental    retardation, 
but   also  with   infection  persisting   for  months    or  years    after,    despite  the 
presence  of  neutralizing  antibody   in   the  serum.      There   are  several   examples 
of   related   phenomena   in  experimental   animals    infected   during  prenatal   or 
neonatal    life.      Previous   studies  have  suggested   that   an  impairment    of   the 
immune   function  of   lymphocytes   may  be   associated  with   such  persistent 
infection.      These  phenomena  provide  insight   into   the  question  of  how  viral 
infection  is  normally   terminated,    and   represent   a   challenge   to   older  ideas 
on  the   role  of  specific    cellular  immunity   in  the  natural   history   of   virus 
infections.      The  investigation   described   represents   a   direct   experimental 
approach    to   elucidating  the   cause   and   course  of    chronic  infection   following 
initial   exposure   to   the   agent   during  immunologic   immaturity.      The   results   of 
this    investigation  will  be  of   immediate   relevance   to   our  understanding  of 
other  types   of   illness  known  or  suspected   to  be   associated  with    chronic   viral 
infection.      In   addition,    they  may   suggest  new   approaches    to    research   in   the 
role  of   congenital   viral   infection   as    a   cause  of   diseases   of   unknown  etiology 
such   as    prematurity,    idiopathic   growth    failure,    malignancy,    mental    retardation,, 
developmental   malformation,    and   autoimmune   diseases. 

Proposed   course:      To  be   continued. 

Honors   and  Awards :      None 

Publications:      None  .'-  I 
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1.    Collaborative   &  Field  Researcii 
Z.Epideniiology   Branch 
3.    Bethesda,   Maryland 

PHS-NIH 

Individual   Project   Report 

July   1,    1971   through   June   30,    1972 

Project   Title:      Immune  mechanisms    in  experimental    allergic  encephalon^elitis 
(EAE) 

Previous    Serial  Number:      Same 

Principal  Investigator:   Lon  R.  White,  M.D. 

Other   Investigators:      George  Nemo,    Ph.D. 

Marian  Kies,    Ph.D. 

Section  on  Myelin  Chemistry,  NIMH 

Cooperating  Units:      Section  on  Myelin  Chemistry,    Laboratory   of   Cerebral 

Metabolism,    DBBR,    NIMH 
Developmental   Biology  Branch,   NICHD      (HD  DB  -   6) 

Man  Years : 

Total:  0 

Professional:      0 
Other:  0 

Project  Description: 

Objectives ;      To   demonstrate   in  vitro    "activation"   of  lymphocytes    from 
guinea  pigs  with   EAE  by   a  myelin  derived  basic  protein. 

Methods   employed:      Techniques   of   lymphocyte   cytotoxicity   and  blastogenic 
transformation  have  been  employed. 

Major    findings:      No   cytotoxicity  has   been  demonstrated.      Transformation 
has  been  observed  in  some,   but   not   all,    experiments.      These   results   seem  to 
relate  to   the   following  variables:      a)    the   "batch"   of  basic   protein  used, 

b)  allotypic  identity  or   dissimilarity  between  lymphocytes    and  target    cells, 

c)  strain  of   guinea  pig   utilized,    d)    interval  between  inoculation  on   animals 
and  testing  of   lymph  node  lymphocytes. 

Significance   to  biomedical   research  and  the  program  of   the   Institute: 
EAE  is    generally  held  to  be  pathogenically  similar   to    certain  human  den^eli- 
nating  diseases,    particularly   the  post-infections   encephali tides    and  multiple 
sclerosis,   and  may  involve  lymphocyte-mediated   autoimmunity.      The  in  vitro 
demonstration  of   a  basic  protein  "activatable"   lymphocyte  would  be  of   great 
value  to  a  more    complete   understanding  of   the  experimental    disease   and  would 
suggest  new  approach   to   the  human  diseases.      The  knowledge   gained  relating 
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to  lymphocyte  function  would  be  of  immediate  relevance  to  problems  of 
autoimmunity  and  chronic  infection  in  certain  diseases  definitely  or  possibly 
due  to  viral  infection  during  prenatal  and  neonatal  life. 

Proposed  course:   This  project  is  terminated. 

Honors  and  Awards :   None 

Publications:   None 


80  u 


Project  Title: 
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1.   Collaborative  &  Field  Research 
1.      Epidemiology  Branch 
3.   Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Epidemiologic  and  immunologic  study  of  families  of  subacute 
sclerosing  panencephalitis  patients  and  families  of  matched 
controls 


Previous  Serial  Number: 


aame 


Principal  Investigators: 


Roger  Detels,  M.D. 
John  M.  Stanhope,  M.D. 
Jacob  A.  Brody,  M.D, 
Jane  McNew,  R.N, 
Anne  H.  Edgar 


Other  Investigators: 


John  Sever,  M.D. 

Head,  Section  on  Infectious  Diseases,  Perinatal 

Research  Branch,  NINDS 
Richard  L.  Parker,  D,V,M, 
,  Assistant  Chief,  Office  of  Veterinary  Public  Health, 

Center  for  Diseases  Control,  Atlanta 


Cooperating  Units:   Section  on  Infectious  Diseases,  Perinatal  Research 

Branch,  NINDS 
Veterinary  Branch,  National  Communicable  Disease  Center, 
Atlanta 


Years : 

Total: 

1  2/3 

Professional: 

1  1/2 

Other: 

1/6 

Project  Description: 

Objectives :   To  determine,  through  the  use  of  a  matched  control  study, 
factors  related  to  the  etiology  of  subacute  sclerosing  panencephalitis. 

Methods  employed:   Cases  of  SSPE  were  selected  from  the  areas  around 
St.  Louis,  Missouri,  North  Carolina,  and  California  in  order  to  evaluate 
the  occurrence  in  distinctly  different  environments,   49  families  with 
matched  controls  and  an  additional  8  families  for  whom  a  suitable  control 
could  not  be  obtained  have  been  interviewed.   Controls  were  selected  on  the 
basis  of  close  friendship  and  similar  background  to  the  proband.   A  detailed 
history  of  events  possibly  related  to  the  etiology  of  SSPE  including  episodes 
of  measles,  unusual  illnesses,  exposure  to  sick  animals,  etc.  was  asked  of 
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probands,    controls    and   their   families.      A  20cc  sample   of  blood  was    drawn 
from  each   individual   in   the  proband   and   control    families. 

Major   findings:      Preliminary   analysis   of   the  40   initial   cases    indicates 
that   the  median  age  of  measles   among  probands  was    18   1/2   months,    2  years 
younger  than  the  median  age  of  measles   among   controls.      One-quarter   of   the 
probands,   but  none   of   the   controls,    had  measles   under   one  year   of   age   and 
two  of   the  probands  were   diagnosed  by   their  physicians    as  having  had  measles 
twice.      One-quarter  of   the   probands   had  no  history   of   measles.      All   of   the 
patients    came   from  middle   or   lower  income    families,    and   only   one   of   the 
probands    came    from  a  truly   urban  environment.      History   of  warts,   herpes 
virus    infection,    allergies    and  neurologic   disease  were   similar   in  proband 
and   control    families.      All  but    3  of   the   40   probands   had   pets    and   2   of   these 
had  had  intimate  exposure  with   animals.      A  history   of   exposure    to   sick 
animals  was   more   than   twice   as    frequent   among  probands    (68%)    as    among 
controls.      Serologic  studies    for  measles    titer   of  patients,    controls    and 
their  siblings    revealed   that   only   patients    and  not   their  siblings   had 
elevated  measles    titers. 

Significance  to  biomedical   research   and   the  program  of   the    Institute: 
We  have  shown   that   the  measles   infection  in   cases   was    unusual   and  occurred 
frequently   during   a   time  when  passive   immunity  was   present.      Further   SSPE 
occurs    in  an   unusual  epidemiologic   pattern  with   rates    among  males    far 
exceeding   those  of   females    and   rates   in  non-urban  areas    vastly   exceeding 
those  in  urban  areas   much    as  would  be  expected  with   a   zoonotic   disease. 
Thus  we  have  postulated   that    SSPE  is    caused  by   an  unusual  measles    infection 
and   a  subsequent   triggering  event  which   is    probably    a  zoonotic   virus. 

Proposed   course:      Final   analysis    of    the  histories    obtained   from  the 
proband   and   control    families  will  be  completed.      Intensive   search    for   the 
possible   "zoonotic   trigger"  will  be   carried   out.      Sera  will  be   available 
for   further  studies. 

Honors    and  Awards:      None 

Publications:      Brody ,    J. A.    and  Detels ,    R. :      Subacute   sclerosing 
panencephalitis:      A  zoonosis    following   aberrant 
measles.      Lancet,    11:500-501,    1970. 

Brody,    J.A. ,    Detels,    R.    and  McNew,    J.:      Evidence    that 
subacute  sclerosing  panencephalitis    is    caused  by   an 
aberrant  measles    infection    followed  by   a  zoonosis. 
Presented   at   the  Annual  Meeting  of   the  American  Academy   of 
Neurology,    April   19  71.      Neurology,    21:439,    19  71. 

Brody,    J.A.,    Detels,    R.    and   Sever,    J.L.:      Measles    antibody 
titers    in   sibships   of   subacute   sclerosing  panencephalitis 
patients   and   controls.      Lancet,    1:177-178,    1972. 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Epidemiologic  factors  in  Jakob-Creutzfeldt 's  disease 

Previous  Serial  Number:   Same 

Principal  Investigators:   Jacob  A.  Brody,  M.D. 

A.  Roger  Bobowick,  M.D, 
Raymond  P.  Roos ,  M.D. 
C&FR,  NINDS 

Other  Investigator:   Marjorie  Matthews,  R.N. 

Cooperating  Unit:   Laboratory  of  Slow,  Latent  and  Temperate  Virus 

Infections,  C&FR,  NINDS 


Man  Years: 

Total: 

1/4 

Professional: 

1/6 

Other: 

1/12 

Project  Description: 

Objectives :   Jakob-Creutzfeldt 's  disease  is  one  of  the  spongiform 
encephalopathies  which  has  been  transmitted  to  chimpanzees.   Preliminary 
investigations  suggest  that  two  virus  particles  occur  in  the  brains  of 
patients.   There  are  many  forms  of  Jakob  Creutzfeldt 's  disease  which  are 
distinct  clinically  and  to  some  degree  neuropathologically .   Nothing  is 
known  of  the  epidemiology  of  this  syndrome.   We  wish  to  determine  if  there 
are  common  factors  among  patients  who  develop  Jakob-Creutzfeldt 's  disease 
and  if  there  are  specific  factors  related  to  distinct  forms  of  this  syndrome. 

Methods  employed:   Letters  were  sent  to  neuropathologists  soliciting 
pathologically  proven  cases.   With  the  cooperation  of  the  referring  physicians 
the  families  of  the  patients  are  contacted  and  asked  to  participate  in  the 
epidemiologic  interview.   At  the  time  of  the  interview  session  a  detailed 
questionnaire  is  completed  on  the  relative  who  is  the  interviewee,  on  the 
patient,  and  on  an  age  and  sex  matched  friend  of  the  patient  who  serves  as  a 
control.   Blood  samples  are  also  taken  for  future  seriologic  studies. 

Major  findings:   From  the  series  of  69  patients,  we  have  interviewed  38 
families.   The  methods  outlined  above  have  proved  workable.   The  families 
have  been  extraordinarily  cooperative  and  in  fact  grateful.   The  medical 
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records  have  been  reviewed  and  the  patients  classified.   The  questionnaires 
have  been  coded  and  punched  on  IBM  cards  and  the  results  are  being  analyzed. 

Significance  to  biomedical  research  and  the  program  of  the  Institute: 
This  neurologic  disease  is  caused  by  a  virus  or  a  combination  of  viruses. 
Transmissible  diseases  must  be  studied  epidemiologically  if  predisposing 
factors  are  to  be  elicited.   The  documentation  of  a  predisposing  factor  to 
a  virus-induced  degenerative  disease  would  be  a  major  contribution  to  the 
understanding  of  the  disease,  its  treatment  and  prevention. 

Proposed  course:   The  data  from  this  series  of  38  cases  will  be  analyzed 
and  the  results  submitted  for  publication.   The  participating  families  and 
physicians  will  be  apprised  of  the  results  by  mail. 

Honors  and  Awards :   None 

Publications:   None 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Multiple  sclerosis  distribution  and  patterns 

Previous  Serial  Number:   Same 

Principal  Investigators:   Roger  Detels,  M.D. 

Jacob  A.  Brody,  M.D. 
Dwayne  Reed,  M.D. 

Other  Investigators:   Marjorie  Matthews,  R.N. 

Cooperating  Units :   None 

Man  Years : 

Total:  2/3 
Professional:  1/3 
Other:         1/3 

Project  Description: 

Objectives :  To  determine  the  role  of  geographic  latitude  in  the  risk 
of  multiple  sclerosis  among  migrants  and  to  conduct  epidemiologic  investi- 
gations of  unusual  clusters  of  cases  of  multiple  sclerosis. 

Methods  employed:   This  project  utilizes  collection  and  analysis  of 
mortality  records  from  high  and  low  risk  areas,  and  morbidity  studies  of 
affected  persons  and  controls  in  stable  communities,  and  routine  epidemio- 
logic investigations  of  clusters  of  multiple  sclerosis  cases. 

Major  findings:   Earlier  completed  aspects  of  this  study  have  indicated 
that  multiple  sclerosis  mortality  rates  among  migrants  are  a  function  both 
of  the  geographic  latitude  of  origin  and  destination.   Migrants  to  California 
and  Washington  State  from  areas  reported  to  have  low  rates  of  multiple 
sclerosis  had  themselves  low  mortality  rates,  suggesting  that  they  had 
acquired  protection  prior  to  migration.   Migrants  to  Washington  State  from 
areas  reported  to  have  high  rates  had,  themselves,  higher  rates  than  similar 
groups  of  migrants  to  California,  suggesting  that  the  "protective"  factor  of 
southern  latitudes  was  operative  after  migration. 

These  findings  have  led  us  to  search  for  opportunities  wherein  the 
environmental  factors  associated  with  multiple  sclerosis  may  be  examined 
more  closely.   These  include  the  search  for  unusual  clusters  of  multiple 
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sclerosis    cases   in  time  and  space,    a  case-control   study  of   early   life  events 
among  persons   born  and   raised  in  rural  Marj^land   communities,    and  a  search 
and  study   of   affected  persons   in  low   risk  areas.      The  idea  behind   the   latter 
type  of  study   is    that   the   factors    associated  with   exposure   and  susceptibility 
to  multiple   sclerosis   may  be  more   clearly   defined   in  such   areas.      Puerto   Rico 
is    one   area  being   considered. 

Significance   to  biomedical   research   and   the  program  of   the    Institute: 
Some   aspect   of   geographic    latitude  has    consistently  been   associated  with 
the   risk  of  multiple  sclerosis   both   in   the  United   States    and   throughout 
the  world.      The  newer   data  on  migrants    substantiates    the   role    of   geographic 
latitude.      To   date   these   are   the  most   important   epidemiologic    clues    to   the 
etiology   of  multiple  sclerosis.      The   continuing  search    and   investigation  of 
well   defined  migrant   groups    and  special   communities   may   provide   further 
clues   to   the  etiology   of  multiple   sclerosis.      The   continuing  search   and 
investigation  of  well  defined  migrant   groups    and  special    communities   may 
provide   further   clues    in  understanding  the   factors    contained   in   the  broad 
concept  of   geographic   latitude. 

Proposed   course:      These   studies  will  be   continued  and  expanded   through 
prevalence  and   case-control  studies. 

Honors  and  Awards :   None 

Publications:   Detels,  R. ,  Brody,  J. A.  and  Edgar,  A.H.:   Multiple  sclerosis 
among  American,  Japanese  and  Chinese  migrants  to  California 
and  Washington.   J.  Chron.  Pis.   25:3-10,  1972. 

Brody,  J.A. :   Epidemiologic  and  serologic  data  on  multiple 
sclerosis  and  their  possible  significance.   Presented  to 
the  Kroc  Foundation  Symposium  on  "Research  in  Multiple 
Sclerosis,"  in  Santa  Ynez,  Calif.,  February  1972. 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project   Report 
July   1,    1971   through   June   30,    1972 

Project   Title:      Study   of   the  incidence  of   Parkinson's    disease  among  offspring 
of  Parkinsonians 

Previous    Serial  Number:      Same 

Principal    Investigators:      Roger  Detels ,    M.D. 

Jacob   A.    Brody,   M.D. 

Other   Investigators:      None 

Cooperating  Units:      Church   of   Jesus    Christ  of   Latter-day   Saints, 

Salt   Lake   City,    Utah 
The  Genealogic   Society, 
Salt   Lake  City,    Utah 

Man  Years : 

Total:  1/6 

Professional:      1/6 
Other:  0 

Project  Description: 

Objectives :      To   determine  if   genetic   factors   play    a  part   in   the  etiology 
of   Parkinson's    disease  by   examining   the  incidence   of   disease   among   offspring 
of  probands. 

Methods   employed:      Fifty  members   of   the   Church   of  Jesus    Christ   of 
Latter-day   Saints  who   died  with    the   diagnosis   of   Parkinson's    disease  will 
be  selected   for   review  of   death   certificates   in  Utah  between   1930    and   1940 
and  an  additional   50   members  who  had   a  hospital   diagnosis   of   Parkinson's 
disease  between  1930    and   1940   selected   from  a  review  of  hospital   records    from 
the  major  hospitals    in  the   Salt   Lake  City   area.      A  matched  index  control  will 
be  selected   for  each  proband  by   taking  the  next   death   certificate  or  hospital 
record  of   an  individual   of   the  same  sex  whose  age  was  within  5  years   of   the 
proband   at    the  time  of   death  or  illness.      Offspring  of  probands   and  index 
controls  will  be   identified,    a  review  of  hospital   records,    of   obituary 
notices,    and  a  review  of   the  records   of  the  Genealogic   Society   and  of  the 
Church   files   of   the  Church  of   Jesus   Christ  of  Latter-day   Saints.      Addresses 
of  offspring  will  be  obtained   from  the   Church   and  questionnaires  will  be  sent 
out   to   the  offspring.      Cases   of   Parkinson's   disease  will  be  confirmed  when 
possible  by  physical  examination  or  in  the   case  of   death   through   available 
medical   records. 
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Major   findings:      None 

Significance  to  biomedical   research   and  the  program  of    the   Institute: 
In  a   chronic   condition  with   late   onset,    such   as   Parkinson's    disease,    it   is 
often  difficult  to   determine   the   role  of   genetic   factors.      Members   of   the 
Church   of   Jesus    Christ  of   Latter-day   Saints   maintain  accurate,    up-to-date 
genealogies.      Thus,    offspring   of  Parkinsonians    can  be  located   and   the 
incidence  of  Parkinson's    disease  among  them  determined,    providing  a   relatively 
simple  method   for  determining   the  genetic    factor   in   the  etiology   of 
Parkinson's    disease. 

Proposed   course:      See   "Methods   employed."      Further   data   collection  and 
analysis  will  be  done  by   Dr.    Detels ,    formerly  with   NINDS,    presently  with 
the  University   of   California  at   Los   Angeles. 

Honors    and  Awards :      None 

Publications:      None 
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1.  Collaborative    &  Field  Research 

2.  Epidemiology   Branch 
3c      Bathes da,   Maryland 


PHS-NIH 
Individual   Project   Report 
July   1,    1971    through   Jme   30,    1972 


Project   Title: 


Studies   on   the   relationship  of   chromosomal   abnormalities    and 
certain  viral   infections   in  mice.      (Alternate   title:      Effects 
of  viruses   on  mitosis    and  meiosis    in  the  mouse.) 


Previous    Serial   Number:      Same 

Principal   Investigators:      Beverly   J.    White,   M.D.,    LEP,    NIAMD 

Lon  R.    White,   M.D. ,    DB,    NICHD 

Other   Investigators:      George  Nemo,    Ph.D. 

Jacob   A,    Brody,   M.D. 

David  Kohne ,    Ph.D.,   University   of   California   at 
San  Diego 

Cooperating  Units:      Laboratory   of   Experimental   Pathology,   NIAMD    (LEP/NIAMD-17) 

Developmental   Biology   Branch,   NICHD 

Department   of  Microbiology,   University  of  California  at 
San  Diego 


Years : 

Total: 

0.1 

Professional: 

0.1 

Other: 

0.0 

Project  Description: 

Objectives :      a.    To   localize  within  dividing  mouse   cells    in  vitro , 
particularly   in  relation  to    chromosomes,    the  site  of   residence  of   the 
infecting  viral   genome    (of   the  minute  virus    of  mice  -  MVM) .      b.    To  search 
for  evidence   of  injury  by   virus    to    chromosomes   of  spermatogonia   and  somatic 
cells.      c.    To  determine  whether  perinatal   infection   results    in  infection  of 
the  germ  cells    and,    if  so,    to   determine  the  duration  of   infection  as  well   as 
the   chromosomal   and   reproductive   consequences   of  such   infection. 

Methods   employed:      The  viruses   under  study   are   two  strains   of  MVM  and 
two  strains   of  reovirus    type   1.      The   animal   used   is    the   Cumberland  View 
Farms    C57BL/6  mouse.      The  viruses    are   "grown"   and  quantitated  in  tissue 
culture.      Intracellular  MVM  genome    (infectious   or   template  DNA)    is    localized 
by  hydroxyapatite   column   chromatographic   demonstration  of  DNA  -  DNA  hybridi- 
zation using   chromosomal  DNA  and   radioisotope   "tagged"  MVM  DNA.      Chromosome 
studies    are   carried  out   on  short-term  spleen  cell    cultures   as  well    as   on 
cytologic  preparations   made    directly    from  the   spleen,    testes,    and  bone  marrow 
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of   infected   and   control  mice.      Viral  antigen  is    localized   using  immuno- 
fluorescent    and  immimohis to chemical  methods. 

Major   findings:      a.    A   "fate"   study   in  mouse  spleen   cells    using  triti'jm- 
labeled  virus   preparations   showed  no   difference   in  autoradiographic   grain 
localization  between   control   and  virus    infected    cultures.      These  were   carried 
out  with    "tagged"  viruses   of   relatively    low  infectivity    and  specific   activity, 
b.   Meiotic  preparations    from  the  testes   of  adult  mice  were  studied  4  days, 
1  week,    3,    6,    and   12  weeks    following  MVM  infection.      The  only   notable 
observation  was   of   a  relative   decrease   in  numoer  of    certain   cell   types, 
suggesting  an  effect   on   the    course  of  spermiogenesis .      c.    Several   animals 
initally   infected  in  the  perinatal   period  have   produced  normal    litters. 

Major  improvements    in  med-iods   ir.volved  with   the  propagation  and 
quantitation  of  MVM  have  been  accomplished.      These  have  been  used   to 
produce  viral   "reagents"   to  be   used  in   addition  experiments.      It  was    found 
that   tritium  labeling  of  viral   DMA  did  not  provide  a  sufficiently  high 
specific    activity    to   allow   for   autoradiographic   localization  of  viral   DNA 
in  infected   cells.      An  effort   is  being  made   to    obtain  high   specific   activity 
by  labeling  the  DNA  with    I^^j  j^  vitro. 

Significance    to   biomedical    research    and  the   program  of   the   Institute; 
The   role  of  viruses  in  the  etiologies   of    chromosomal    and   developmental 
diseases    is  widely   discussed,   but  negligibly   investigated.      The  interaction 
of  noncytolytic,   non-oncogenic   viruses  with   chromosomes    and   the  spindle  is 
also  essentially    undefined.      The  potential    of    these  investigations    is  vast; 
basic   information  may  be   gained  important   to   an  understanding  of  human  disease 
pathogenesis   as  well    as    to    current    concepts   on   the  evolution  of  viruses    and 
the  basic  nature    of   their  interactions  with    dividing,    differentiating  cells. 

Proposed    course:      To  be   continued   at   same  level   of   effort. 

Honors    and  Awards :      None 

Publications:      None 
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1.  Collaborative  &.   Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Retinoblastoma,  Clinical,  Genetic  and  Psychometric  Aspects 

Previous  Serial  Number:   Same 

Principal  Investigator:   Roswell  Eldridge,  M.  D. 

Other  Investigators:   Kathy  O'Meara 

Jeffrey  C.  Allen,  M.D. 
David  Kitchen,  M,D, 

Cooperating  Units:    Johns  Hopkins  Hospital,  Baltimore,  Maryland 

Children's  Hospital  of  D.C.,  Washington,  Do  C. 
Department  of  Psychology,  Downstate  Medical  Center, 
Wew  York 

Man  Years : 

Total :  h 
Professional:  3 
Other :         1 

Project  Description: 

Objectives :   Only  a  few  traits  are  said  to  be  associated  with 
increased  intelligence.   Such  a  correlation  has  been  documented  for  torsion 
dystonia,  the  recessive  type.   Retinoblastoma  is  another  condition  for 
which  such  an  association  has  been  reported.  Because  we  have  reservations 
about  choice  of  controls  and  value  of  data  obtained  in  a  handicapped 
population,  we  wished  to  evaluate  this  association  in  retinoblastoma 
ourselves. 

Methods  employed:   Efforts  were  concentrated  on  testing  the 
psychometric  performance  of  affected  individuals  with  family  history  who 
were  sighted.   Close  unaffected  relatives  formed  the  control  group. 

Major  findings:   Twenty- three  affected  individuals  and  23  controls 
in  lU  families  have  been  evaluated  by  us.   In  addition,  retrospective  data 
from  school  groups  testing  was  obtained.   We  find  that  individuals  affected 
with  retinoblastoma  and  their  unaffected  relatives  are  unusually  bright. 

Significance  to  biomedical  research  and  the  program  of  the  Institute; 
Among  possible  explanations  for  this  observation  are  that  members  of 
bright  families  are  on  the  average  older  at  the  time  of  child  bearing 
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because  of  longer,  schooling  so  that  offspring  are  at  greater  risk  for 
inheriting  germ  cell  niutation,  or  that  brighter  parents  are  more  observant 
and  that  their  affected  offspring  stand  a  better  chance  of  survival  and  have 
access  to  more  medical  resources. 

Honors  and  Awards :   None 

Publications: 

Eldridge,  R. ,  0'Meara,K.,  and  Kitchin^D. :   Superior  Intelligence  in 
Sighted  Retinoblastoma  Patients  and  Their  Families.   Journal  of  Medical 
Genetics,  April  1972  (in  Press). 


I 
I 
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1.  Collaborative   &   Field  Research 

2.  Epidemology   Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual   Project   Report 
July   1,    1971   through   June   30,    1972 

Project   Title:      Causes   of   death   among  siblings   of  MS   and  ALS   patients 

Previous    Serial  Number:      Same 

Principal    Investigator:      Jacob   A.    Brody,   M.D. 

Other  Investigator:      Estelle  Kornhauser,   R.N. 

Cooperating  Unit:      Department   of  Neuropathology,   Montefiore  Hospital, 

New  York 


Man  Years : 

Total: 

1/3 

Professional : 

1/4 

Other: 

1/12 

Project  Description: 

Objectives :      Recently,   we  have   developed  serologic  evidence   that 
familial   patterns    of   antibodies   of  MS  patients    differ  significantly   from 
controls.      This   suggests    a   familial   process  may  be  involved  etiologically 
in  MS.      We  wish  to   determine,    therefore,    if  siblings   of  MS   patients   have 
unusual   illnesses   possibly    related   to   immunologic   defect.      The   diseases 
we   are  interested   in  include   collagen  diseases,    thyroid   diseases,    and 
rheimiatoid  arthritis. 

Methods   employed:      We  will    control   the  siblings   of  MS  patients  with 
the  siblings    of  ALS   patients.      We   initially   selected   100  MS  patients    and 
100  ALS   patients    from  the   autopsy   file  of  Dr.    Harry   Zimmerman,    Department 
of  Neuropathology,    Montefiore  Hospital.      We  were  not   able   to    contact 
surviving  siblings    to   determine  major  illness   in   the  sibships    in  many 
instances.      We   are  exploring  several   other  sources    for  the   data. 

Major    findings:      At   present,   we  have  information  on  60   ALS  patients 
and   70  MS  patients   in  whom  the   diagnosis  was    confirmed   at   autopsy.      Various 
attempts   to   locate  survivors   has  been  unsuccessful. 

Significance  to  biomedical   research   and  the  program  of   the   Institute: 
There  is  no   firm  evidence   that    an  autoimmune  mechanism  or  a  virus   is    the 
cause  of  MS.      There  is,   however,    accumulating  suggestive  evidence  that   this 
is   the   case.      There  is   also  evidence   of   altered  serologic   responses    among 
siblings   of  MS  patients.      If  we   can  document   that   the  siblings   of  MS  patients 
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have   illnesses    related  to   imiiiuno logical   mechanisms  we  would  have  valuable 
evidence  that   these  mechanisms    are  involved  in  the  etiology   of  MS. 

Proposed   course:      Attf;mpts    using  other  patient   source  will  be  made   in 
hopes   of   getting  better   access    to    follow-up   data   on  siblings. 

Honors    and  Awards :      None 

Publications:      None 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Beth es da,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Amyotrophic  lateral  sclerosis  in  veterans 

Previous  Serial  Number:   Same 

Principal  Investigators:   John  Kurtzke,  M.D. 

Chief,  Neurology  Service,  Veterans  Administration 
Hospital,  Washington,  D.C. 

Gilbert  Beebe,  M.D. 

Director,  Follow-up  Agency,  National  Research 
Council  of  the  National  Academy  of  Sciences 

Virginia  C.  Karl,  M.A. 

Social  Work  Service,  Veterans  Administration 
Central  Office,  Washington,  D.C, 


Other  Investigators; 


Jacob  A.  Brody,  M.D. 
A.  Roger  Bobowick,  M.D. 


Cooperating  Units:   Veterans  Administration 

National  Research  Council  of  the  National  Academy  of 
Sciences 

Man  Years : 


Total: 

Professional; 

Other: 

Project  Description: 


1/3 
1/4 
1/12 


Objectives :   We  will  determine  if  there  are  distinctive  epidemiologic 
features  related  to  amyotrophic  lateral  sclerosis  using  the  veteran 
population.   We  will  also  determine  if  service  in  Guam  and  the  Marianas 
Islands  was  a  risk  factor  in  developing  ALS.   Life-table  estimates  will  be 
constructed  to  clarify  prognosis  as  to  sur"vival  with  ALS. 

Methods  employed:   The  methods  paralleling  those  of  the  veterans  study 
of  multiple  sclerosis  will  be  used  to  obtain  the  "records  sample."  In 
addition,  we  will  survey  approximately  200  veterans  with  ALS  and  200  controls 
with  brain  tumors  using  a  detailed  historical  questionnaire.   This  population 
will  be  called  the  "interview  sam.ple."  Finally,  a  prognostic  study  will  be 
constructed  from  Veterans  Administration  Hospital  admissions  of  the  1957  - 
1964  period  for  ALS  and  other  motor  neuron  diseases. 
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Major  findings:   The  records  sample  should  number  at  least  425  World 
War  II  and  Korean  war  veterans  with  ALS.   With  about  500  discharges  annually 
for  ALS,  the  large  Veterans  Administration  Hospital  system  will  supply 
sufficient  case  material  to  carry  out  the  interview  sample  and  construct 
the  prognostic  study.   Dr.  Franklin  0.  Meister,  Director,  Neurology  Branch, 
Veterans  Administration  Central  Office,  Washington,  D.C.  has  endorsed  the 
project  and  suggest  that  only  VA  Hospitals  with  neurologic  units  be  used. 

The  detailed  historical  questionnaire  for  the  interview  sample  has  been 
drafted  and  preliminary  field  tests  indicate  that  it  will  be  quite  workable. 

Significance  to  biomedical  research  and  the  program  of  the  Institute: 
Regional  differences  and  socioeconomic  differences  have  been  commented  upon 
for  amyotrophic  lateral  sclerosis  in  the  United  States.   This  study  will 
determine  for  a  large  population  if  there  are  predisposing  factors  to  this 
disease.   Should  we  determine  such  factors,  it  would  provide  a  valuable  clue 
to  the  understanding,  treatment  and  prevention  of  this  disease.   Prognosis 
for  survival  should  also  be  clarified. 

Proposed  course:   With  our  collaborators,  we  will  collect  all  known 
veterans  with  ALS  and  try  to  detect  possible  predisposing  factors.   It  is 
hoped  that  a  contract  will  be  approved  this  year  to  pursue  the  study. 

Honors  and  Awards :   None 

Publications:   None 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual   Project  Eeport 
July   1,    1971   through   June   30,    1972 

Project   Title:      Natural  history   of   Parkinson's    disease   and   the  effect 
of   L-Dopa 

Previous    Serial   Number:      Same 

Principal    Investigator:      Jacob   A.    Brody,   M.D. 

Other   Investigator:      A.    Roger  Bobowick,   M.D. 

Marjorie  Matthews,    R.N, 

Cooperating  Unit:      National   Parkinson  Foundation,    Inc.,   Miami,    Florida 

Man  Years: 


Total: 

5/24 

Professional: 

1/8 

Other: 

1/12 

Project  Description: 

Objectives :      We  wish   to    determine  if   L-Dopa  affects    the  natural  history 
of  Parkinson's    disease  or   is   merely   symptomatic   treatment. 

Methods   employed:      We  will   study   a  cohort  with   diagnosed   Parkinson's 
disease  who  had  the   disease  between   1958   and   1964,    prior   to   the   advent   of 
L-Dopa.      We  will   then  develop   life   tables    to   determine   the  life  expectancy 
and  specific   cause  of   death   of   patients  with   Parkinson's    disease  before 
the  advent   of   L-Dopa.      We  v/ill   then   follow  a  matched  series   of  patients  who 
are   receiving  L-Dopa  to   determine   life  expectancy   and   cause   of   death. 

Major   findings:      Review  of   the   records    at   the   National   Parkinson 
Foundation,    Inc.    in  Miami   revealed   that   the  necessary   information  had  been 
reliably   recorded.      A  sample   of   50   pre-   and  50   post-L-Dopa  era  patients  has 
been  processed.      Medical    record   data  retrieval    forms    and   follow-up   forms    to 
physicians  have  been  con5)leted.      The  medical   record  data  is    remarkably 
complete.      The   follow-up   information  will   require    the   usual   multiple 
avenues   of  pursuit.      The  staff   at   the  National   Parkinson  Foundation,    Inc.   has 
completed  the  medical    record   data  retrieval    forms    for   the   remaining  450 
patients   in  the  pre-L-Dopa   cohort.      They   are  working  on  the  medical   record 
data  retrieval    fornB    for   the   500  patients   in  the  post-L-Dopa   cohort. 

Follow-up   form  letters  have  been  sent   to   doctors,    patients,    and 
relatives  where   appropriate  on  the  pre-L-Dopa  cohort   of  500  patients. 
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Significance   to  biomedical    research   and  the  program  of   the   Institute : 
It  is   not  known  whether   L-Dopa  provides   only   symptomatic   relief   of   Parkinson's 
disease  or  whether   it   actually   affects    the  pathologic   process  which   produces 
this    chronic  illness.      If   indeed  it    does    reverse   the   pathologic  process,   we 
would   advance   the  understanding  of   the   genesis   of   this    disease.      Since   L-Dopa 
is    a  drug  with  known  biohazards,   we  will  be   able   to    determine  if   these  hazards 
shorten  the   life  expectancy    of   treated  patients    or  if   they   die   of   specific 
diseases   such    as    cardiovascular  disease  or  kidney   disease  which  will   permit 
us    to   focus   medical    attention   on  prevention  of   these   specific    complications 
among   treated   patients. 

Proposed   course:      The  pre-L-Dopa   cohort    and   the   cohort   receiving   L-Dopa 
will  be  matched   and   appropriate    follow-up  information  concerning  major 
illness    and   death  will  be  secured. 

Honors    and  Awards :      None 

Publications:      None 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual   Project   Report 
July   1,    1971   through   June   30,    1972 

Project   Title:      Twin  study   of  multiple   sclerosis:      An  epidemiologic  inquiry 

Previous    Serial  Number:      None 

Principal    Investigators:      A.    Roger   Bobowick,    M.D. 

Jacob   A.    Brody,   M.D. 

Other   Investigators:      John  F.    Kurtzke,   M.D. 

Veterans   Administration  Hospital,   Washington,   D.C. 
Zdenek  Hrubec,    Sc.D 

Follow-up  Agency,    NAS-NRC 
Marjorie  Matthews,    R.N. 

Cooperating  Units:      Neurology   Service,    Veterans    Administration  Hospital, 

Washington,    D.C. 
Follow-up  Agency,   National  Academy  of   Sciences,   National 
Research   Council 


Man  Years : 

Total: 

1/4 

Professional: 

1/6 

Other: 

1/12 

Project   Description: 

Objectives :      The   abundant  epidemiological    literature   of  multiple   sclerosis 
has    indicated  beyond   reasonable   doubt   that    critical  environmental    factors 
influence   the   rate  of   disease.      Prevelance   and  migration  studies   strongly 
suggest  that   the  environmental   factor(s)    is    operant   about   the   time   of  puberty. 
In  order   to  examine  the  nature  of   the  etiologic  exposure  in  multiple  sclerosis 
then,    it  is   most  prudent   to    concentrate  on  events   in  patients    and   controls 
with   comparable  early    life  histories    in  whom  host    factors    are   equalized. 
Twins    discordant   for  multiple  sclerosis    at   an  age  beyond  prime   risk  of 
acquiring  MS   offer   this    opportunity    for  study. 

Methods   employed:      The  NAS-NRC  twin    registry  has   identified   23  pairs    of 
twins   one  or  both  of  whom  has   multiple  sclerosis.      This   group  has   come   from 
their  population  of  16,000  pairs   of  white  male  twins  who  are   veterans   of 
military   service  in  World  War   II   and  born  during  the  years   1917   to   1927. 
Initial  contact  with   the  twins  will  be  a  letter   from  the  registry  explaining 
the  study.      If   the  twins   express   an  interest   in  the  study,    they  will  be 
contacted  by  phone  by   the  NIH  investigators    to   arrange   an  interview   date. 
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The  information  collected  will  be:   1)  pertinent  medical  history  and 
neurological  exam,  2)  an  indepth  epidemiologic  interview  concentrating  on 
events  prior  to  age  20,  and  3)  blood  samples. 

Major  findings:   Initial  contact  has  been  made  with  all  of  the  twin 
pairs  where  possible.   Nine  twin  pairs  have  been  visited.   Up  to  six  more 
will  be  visited.   Death,  refusals,  uncertain  diagnoses,  and  inability  to 
make  contact  have  excluded  the  others. 

Significance  to  biomedical  research  and  the  program  of  the  Institute: 
Although  exhaustive  studies  have  been  conducted  to  invoke  specific  etiologic 
factors  in  MS,  no  definitive  precipitative  circumstances  have  been  identified 
perhaps  because  of  the  subtlety  of  these  factors  or  the  difficulties  of 
suitably  controlling  for  numerous  unrelated  circumstances.   This  novel 
application  of  the  twin  method  of  study  offers  an  efficient  technique  for 
identifying  these  precipitating  circumstances.   Resolution  of  the  cause  and 
prevention  of  MS  would  be  greatly  enhanced  by  the  identification  of  these 
precipitating  factors . 

Proposed  course:   The  remaining  twins  will  be  visited  and  the  results 
analyzed. 

Honors  and  Awards :   None 

Publications:   None 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 


Project   Title: 


PHS-NIH 

Individual   Project   Report 

July    1,    19  71   through   June   30,    1972 

Follow-up  of   the   Cooperative  Measles    Vaccine  Field  Trial 
in   four   communities 


Previous    Serial  Number:      None 

Principal   Investigators:      Jacob   A.    Brody,   M.D. 

Anne  H.   Edgar 


Other  Investigators: 


Marion  Dressier,  M.D. 

DeKalb  County  Health  Department,  Decatur,  Georgia 
Margaret  I.  Rathbun,  M.D. 

Monroe  County  Health  Department,  Rochester,  New  York 
Edwin  P.  Isacson,  M.D. 

State  University  of  New  York  School  of  Medicine 
Russell  E.  Alexander,  M.D. 

University  of  Washington  School  of  Medicine,  Seattle 
Philip  S.  Brachman,  M.D. 

National  Communicable  Disease  Center,  Atlanta 


Cooperating  Units: 


DeKalb  County  Health  Department,  Decatur,  Georgia 
Monroe  County  Health  Department,  Rochester,  New  York 
State  University  of  New  York  School  of  Medicine 
University  of  Washington  School  of  Medicine,  Seattle 
National  Communicable  Disease  Center,  Atlanta 


Man  Years : 

Total:  1/4 

Professional:      1/2 
Other:  3/12 

Project  Description: 

Objectives :      To   determine  through    contact  with    the  participants    in  the 
killed  measles   vaccine   field  trial  of   the  early   1960s,    any   possible  sequelae 
to   receipt   of   the  vaccine. 

Methods   employed:      Review  of   the   addresses   of   the  study   population  in 
four   communities    (DeKalb    County,    Rochester,    Buffalo    and   Seattle)    provided 
definite  addresses    for   46%  of  the  2091  participants   plus   possible  location 
of  an  additional   17%.      In  order  to   determine  the  likelihood   of  success   of 
follow-up,    questionnaires   requesting  history  of   childhood  diseases,    other 
infections,    non-allergic   diseases   accompanied  by   a  rash,    and  hospitalizations 
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subsequent    to   receipt    of   the  vaccine,   were   sent    to   the    families   of   the  study 
population  in  DeKalb    County.      To   date,    92%   of   the   definitely   located   families 
and    71%   of   the  possibly   located  have    responded.      These   same  methods    are   to  be 
extended   to    the  participants    in  the   field   trial   in   the  other   three   cities. 

Major   findings:      To   date   the   response   to    the  study  has   been   good  but   the 
small   number  of  participants    contacted   allows  no   conclusions    to  be   drawn. 

Significance   to  biomedical    research    and   the  program  of    the   Institute: 
The  isolation  of   a  measles-like  virus    from  brains   of   indi\d.duals  with 
subacute  scJerosing  panencephalitis   has    suggested   a  relationship  between 
these   two   diseases.      Epidemiologic  study  has    further   indicated   that   these 
patients   may   experience  measles    at   an  unusually  early   age.      Evidence   of  high 
measles    antibody   titers    in  patients  with  multiple  sclerosis   has    raised  the 
possibility   that  measles   might  play   an  etiologic   role   in   this    disorder.      In 
addition  reports  have  been  published   on  an  atypical  measles   illness  occurring 
in   children  who  have   received  killed  measles   virus    vaccine  several  years 
earlier.      In   light   of   the  increasing  interest   in  measles    as    an  etiologic 
factor  in  disease,    and  the  specific  sequela  reported   to    occur  in  those  who 
have   received   the  killed  measles   vaccine,    the  medical  history   of   this   study 
population  subsequent   to  vaccination  is    of  particular  interest. 

Proposed   course:      The  participants    for  whom  possible  or   definite 
addresses   have  been  located  in   the   other  three   communities  will  be   contacted 
by  mail  and   asked  to   supply    the   information  requested   on   the  questionnaire. 
Those  not   responding   to   the   initial   request  vjill   be   contacted   a  second   time 
in  the  hope  of   increasing  the   response   rate. 

Honors    and  Awards:      None 

Publications:      None 
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1.  Collaborative   &  Field  Research 

2.  Epidemiology   Branch 

3.  Bethesda,   Maryland 

PHS-NIH 
Individual   Project  Report 
July   1,    1971    through   June   30,    1972 

Project   Title:      Viability  of  white  blood   cells    used   for  lymphocyte 
t  rans  f  o  rmat  ion 

Previous    Serial   Nimiber:      None 

Principal    Investigators:      Jeffrey   C.    Allen,   M.D. 

George  Nemo,    Ph.D. 

Other   Investigator:      Jacob   A.    Brody,   M.D. 

Cooperating  Unit:   None 

Man  Years : 

Total:  1/6 

Professional:      1/12 
Other:  1/12 

Project  Description: 

Objectives :      To   develop   a   technique   for  studying   lymphocyte   transformation 
on  blood  specimens    transported  over  extended  periods   of   time  so   that   the 
technique  may  be  used  in   field  studies. 

Methods   employed:      White  blood   cells    are  allowed  to   stand  at    room 
temperature  in  either  minimal  essential   medium  or   autologous    plasma  over 
a  24-48  hour  period.      The  ability  of    the  white  blood   cells    to   undergo 
lymphocyte  transformation  when  exposed   to   various    antigens   is   studied  by 
the  standard  technique   of  measuring  lymphocyte   transformation  used  in  this 
laboratory. 

Major   findings:      There  was    considerable  variability   in  measurements   of 
lymphocyte  transformation   to   vaccinia  over   a  24  hour  period,   however,    there 
was   no   reduction  magnitude  of   response  of   the   cells   in  the  interval  studied. 
MEM  was   not   as    good   as    incubation  mediums    as    autologous   plasma. 

Significance  to  biomedical  research  and  the  program  of  the  Institute: 
If  this  method  can  be  perfected  the  technique  of  lymphocyte  transformation 
may  be  used  in  field  studies  and  large  numbers  of  relevent  individuals  may 
be  examined.  It  is  also  hoped  that  if  some  of  the  variability  is  removed  the 
technique  of  lymphocyte  transformation  may  become  sensitive.  In  addition, 
if  there  is  a  preferential  die-off  of  granulocytes  over  time,  a  relatively 
pure   culture   of   lymphocytes   may  be   obtained. 
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Proposed  course:   This  project  has  been  terminated. 
Honors  and  Awards :   None 
Publications:   None 
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1.  Collaborative    &  Field  Research 

2.  Epidemiology   Branch 

3.  Bethesda,   Maryland 

PHS-NIH 

Individual   Project  Report 

July   1,    1971    through   June   30,    1972 

Project   Title:      A  study   of  pregnancies    among  nurses;   high    risk  pregnancies 
due  to    transmissible  viruses 

Previous    Serial  Number:      Same 

Principle   Investigator:      Estelle  Kornhauser,    R.N. 

Other  Investigator:      Jacob.  A.    Brody,   M.D. 

Cooperating  Unit:      None 

Man  Years : 


Total: 

1/4 

Professional: 

1/12 

Other: 

3/12 

Project  Description: 

Objectives :      This  project  was    developed  to   question  the  effects   on  the 
fetus   of  maternal   virus    infection. 

Methods   employed:      A  questionnaire  was    designed   using  the   usual  backup 
history   and  pertinent   questions    relating  to    type  of  nursing  service,   year   of 
pregnancy,    normal   or   abnormal  births,    and   all   information  relating  to    any 
type  of  exposure   to   a  viral    type  disease.      The  questionnaire   and    letter  of 
explanation  was    pre-tested  in   1160  nurses    registered  in  the  Maryland   and 
District   of  Columbia  area. 

Major   findings:      Of  the  1160   questionnaires   sent  we  have   received 
approximately    800   replies.      To   date  there  are  1353  pregnancies  with 
approximately   250  miscarriages,    stillbirths,    and   abortions    resulting   for 
many   reasons. 

Significance   to  biomedical   research   and   the  program  of   the    Institute: 
This   study  will   determine  if  pregnant  women  working  with   people  with   infec- 
tious  disease  have  an  elevated  risk  of   fetal   damage. 

Proposed   course:      We  plan  to    follow-up  with   a  second  mailing   and   then 
continue  our  study  to    a  large   group  of   respondents   and   continue   to   examine 
the  risk  factors   involved  in  the   care   of  patients  who  have  infectious 
diseases . 
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Honors    and  Awards :      None 
Publications:      None 
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1.  Collaborative   &  Field  Research 

2.  Epidemiology   Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual   Project   Report 
July   1,    1971   through   June   30,    1972 

Project  Title:      Measles   infection  of  mice:      Effect   of  maternal    immunity 

Previous    Serial  Number:      None 

Principle   Investigators:      Jacob   A.    Brody,   M.D, 

George  Nemo,    Ph.D. 

Other  Investigators:   Lon  R.  White,  M.D. ,  DB,  NICHD 

Steve  Showalter,  biologist 

Cooperating  Unit:   None 

Man  Years : 

Total:  1/6 

Professional:      1/12 
Other:  1/12 

Project  Description: 

Objectives:      To  develop  an  experimental   animal  model  to   study   the 
pathogenesis  of  subacute  sclerosing  panencephalitis    (SSPE) . 

Methods   employed:      Adult    female  mice  previously  immunized  with  measles 
virus  will  be  bred   and  their   offspring  challenged  with   measles    at   various 
times    after  birth.      Measles    antibody   levels  will  be   determined  periodically 
and   a  thorough    analysis   of  mouse   tissues    for  measles   virus   and  measles- 
related  antigens  will  be  performed. 

Major  findings:  Newborns  of  measles-immune  mothers  displayed  a  signifi- 
cant degree  of  passive  immunity  after  challenge  with  measles  virus  as  76% 
survived  intracerebral  inoculations.  Only  13%  of  the  newborns  from  nonimmune 
mothers  survived.  Survivors  are  being  monitored  for  abnormal  signs  and  after 
150  days  appear  normal.  Fluorescent-antibody  studies  performed  on  represent- 
ative animals   during  this  period  have   failed  to   detect  measles   antigen. 

Significance   to  biomedical    research   and  the  program  of   the   Institute; 
An  agent  which  by  most  virological    criteria  resembles   measles   virus  has  been 
isolated   from  brains   of   SSPE  patients.      A  papova-like  virus  has  been  visualized 
in  electron  micrographs  of  specially   treated   cell   lines   inoculated  with   SSPE 
brain  material  suggesting  the  possibility   of  a   dual   infection.      The  exact 
role  these  agents   play   in  the  pathogenicity   of  the  disease  is   unclear.      An 
experimental   animal  model  may   aid   considerably   in  elucidating   the  mechanism. 
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Proposed   course:      Newborns  which  have   survived  measles   inoculations  wil 
be  observed   continually   for   unusual   signs.      We  are    currently   inoculating 
groups   of  survivors  with  other  viral    agents    in  hopes   of   triggering  an   SSPE- 
like  syndrome.      Other   groups  of   survivors    are  being  treated  with   Cytoxan, 
a  potent   immunosuppressant  in  an  attempt   to   induce   the   replication   of   any 
virus  which  may  be   repressed  by   the  host  immune  system. 

Honors    and  Awards:      None 

Publications:      None 
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Serial   No.    NDS    (CF)    -    71  E   1922 

1.  Collaborative   &   Field  Research 

2.  Epideiniology   Branch 

3.  Bethesda,   Maryland 

PHS-NIH 
Individual   Project  Report 
July   1,    1971   through  June   30,    1972 

Search    for   a  negative  DNA  strand  in   cells    infected  with   the 
minute  virus    of  mce    (MVM) 


Previous    Serial  Number:      Same 

Principle   Investigator:      Lon  R.    White,   M.D. ,   DB,   NICHD 

Other   Investigators:      Harrie  Anne   Sutton,   biologist,    DB,    NICHD 

George  Nemo,    Ph.D. 
Jacob   A.    Brody,   M.D. 
David  Kohne,   Ph.D. 

University   of   California   at    San  Diego 

Cooperating  Units:      Developmental   Biology   Branch,   NICHD      (HD  DB  -   15) 

Department  of  Microbiology,    University  of   California 
at    San   Diego 

Man  Years: 

Total:  0.4 

Professional:      0.4 
Other:  0.0 

Project   Description: 

Objectives :      a.    To    demonstrate   a   "template"   DNA   (negative   strand) 
complementary   to   the  single-stranded  DNA   (positive  strand)    of   the  MVM  virion, 
b.    To  determine  if   the  negative   strand  is   associated  with   the   cell's    chromo- 
somal  DNA.      c.    To  investigate  the  kinetics   of  negative   strand  synthesis 
relative  to    cellular  DNA  replication,    cellular  division,    virus    infection,    and 
virus   production.      d.    To    utilize   this   method   to   detect    a   latent   or   cryptic 
viral  infection  in  the   cells    of  experimental    animals   and  in  tissue    culture. 

Methods   employed:      These  studies    utilize   radioisotope   "tagged"  viral 
DNA.      Annealing  with    "cold"   DNA   from  virus    infected   cells    is    demonstrated  by 
a)    liquid  scintillation  detection  of   double   and  single  stranded  DNA  in 
fractions   eluted   from  a  hydroxyapatite  colimin,   b)    autoradiography  with   virus 
infected   cells   in  metaphase.      Some  experiments    use  purified   chromosomes    and 
chromosomal  DNA   from  mitotically   phased   cells   in  culture. 

Major  findings:      Contrary   to  preex3.sting   concepts,   the  DNA  of  the  MVM 
virion  appears   not  to   exist   as    a  simple,    single    "positive"  strand;    further 
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definition  of   the  nature  of  MVM  DNA  will  be   required  in   order   for  the   primary 
objectives    to  be  accomplished. 

Significance   to  biomedical   research   and  the  program  of   the   Institute; 
Characterization  of   virus-cell   interactions    using  a  single-stranded  DNA  virus 
(parvovirus    group,    of  which   MVM  is    representative)    is   expected  to    advance   our 
understanding  of   the  mechanisms   by  which   a  virus    infection  might   alter   the 
genetic  potential   of    the  host   cell    (either   a  somatic   or   germ  cell)    as  well    as 
of  mechanisms   involved  with   the  establishment   of   latent   and   chronic  viral 
infections.      Congenital,    chronic,    or   latent   virus    infections   may  be   involved 
with   the  etiologies   of   certain  reproductive,    developmental,    and   chronic 
diseases  whose    causes    are  now   unknown.      This   experimental   approach   may  prove 
to  be  directly   applicable   to   a  search    for  a   parvovirus    DNA  in   the   cells    in 
animals    and  persons  with   such    diseases. 

Proposed   course:      To  be   continued   at   an  increased   level   of  effort. 

Honors    and  Awards :      None 

Publications:      None 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual   Project  Report 
July   1,    1971    through   June   30,    1972 

Project   Title:      Effect   of  measles   virus   on  specific   and  non-specific 
stimulation  of  lymphocyte  transformation 

Previous    Serial  Number:      None 

Principal  Investigator:      Jeffrey   C.    Allen,   M.D. 

Other   Investigators:      George  Nemo,    Ph.D. 

Jacob   A.    Brody,    M.D. 

Cooperating  Unit:   None 

Man  Years : 

Total:         1/6 
Professional:   1/12 
Other:         1/12 

Project  Description: 

Objectives:  To  define  the  effects  live  and  UV- inactivated  measles 
virus  have  on  the  ability  of  himian  peripheral  lymphocytes  to  respond  to 
specific   and  non-specific  stimulation  in  vitro. 

Methods   employed:      Measles  virus    from  both    Ostereich    and  Edmonston 
strains  will  be   grown  to  high    titer   in  tissue   culture.      Lymphocytes  will  be 
obtained   from  healthy  volunteers    and  prepared  in  the   usual   manner.      A 
battery   of  specific   antigens  will  be   used   including  vaccinia,    PPD,    Candida, 
diptheria  and  mumps.      PHA  will  be  the  only  non-specific   antigen  used. 

Lymphocytes  will  be   cultured   in  the  usual  way   and   incubated    for  the 
number  of   days   appropriate  to   the  particular   antigen.      Measles  virus   of 
varying  titers,    either   live  or  killed,  will  be   added  simultaneously,   before 
or  after   the  particular   antigen  is   added.      Tritiated   thymidine  will  be 
added  one   day  before   the  harvest  and   uptake  will  be  measured  by   liquid 
scintillation  spectrometry.      Virus    cultures   and   antibody  measurements 
will  be  made   from  lymphocyte   cultures   at  the   time  of  harvest.      In   certain 
experiments    fetal    calf  serum  will  be   used   to    control    for   the  effects    of 
varying  titers   of  measles   antibodies   of  volunteers. 

Major   findings:      Preliminary  experiments   suggest  that   measles   virus 
(Ostereich)   will   inhibit  non-specific  lymphocyte  PHA  stimulation  at   titers 
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greater   than  or  equal   to   10^   PFU/cc  even  though   there  is    less    than  1  virus 
per   lymphocyte  in  the  original    culture. 

Significance   to   biomedical    research   and  the  program  of   the   Institute: 
Measles   virus   has   been  known   for  some   time   to   suppress   specific   cellular 
immune  responses   in_  vivo.      Controversy  exists  with   regard  to   its   effect   on 
lymphocytes   in  vitro   and   current   reports   suggest    that   the  virus    inhibits 
specific  but  not  non-specific  stimulation.      The  mechanism  of   this    inhibitory 
effect  is    unknown.      It   is   not  known  what   effects   humoral   or   cellular  immunity 
have   on  this   inhibitory   effect.      Children  with    thymic   aplasia   and   absent 
cellular  immunity   are  subject   to    aberrant   and  severe  measles    infections.      In 
vitro  studies  may   suggest   the   role   cellular  immunity  plays   in  lost   defense 
against  viruses. 

Proposed   course:      After  the  basic  work   is    completed,   measles   antigen 
will  be  broken  down  to   its   basic   protein  and   RNA  components,    and   the  effects 
of  these  substances  will  be  evaluated.      Other  viruses  will    also  be  investigated 
such   as    rubella  and  mumps.      Various    disease  states  will  be  investigated  such 
as    SSPE  and  MS.      A  more    complete  study   of   the  effects    of  measles    antibody 
and  antigen-antibody    complexes    is    anticipated.      Investigation   at   the    cellular 
level   for  the  site  of  measles   operation  will  be   studied  with   the   use  of 
autoradiography   or   fluorescent  staining. 

Finally,    the  supernatort   of   the  measles-lymphocyte   cultures  will  be 
investigated   for   the  presence  of   inhibitory    factors.      Studies    are   ongoing. 

Honors    and  Awards :      None 

Publications:      None 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  thro-ugh  June  30,  1972 

Project  Title:  Biochemical  Studies  in  Torsion  Dystonia 

Previous  Serial  Number:   Same 

Principal  Investigators:   Roswell  Eldridge,  M,  D. 

Thomas  Chase,  M.  D, 

Other  Investigators:  Kathy  A.  O'Meara 

Cooperating  Unit:   Laboratory  of  Clinical  Science,  NIMH 

Man  Years : 

Total:         2 
Professional:   1  l/2 
Other :        1/2 

Project  Description: 

Objectives:   Torsion  dystonia  has  been  shown  recently  to  consist  of  at 
least  two  hereditary  conditions  as  well  as  an  acquired  form.  Through 
appropriate  biochemical  investigation  it  should  be  possible  to  determine 
the  precise  biochemical  defect  (or  abnormal  gene  product)  in  the  recessive 
form  of  torsion  dystonia. 

Methods  employed:   Patients  are  selected  from  the  nationwide  registry 
of  torsion  dystonia  cases  we  have  compiled  and  admitted  to  Dr.  Chase's 
service  for  one  or  more  weeks  of  the  Intensive  evaluation.   In  addition 
to  routine  neurologic  and  chemical  study,  metabolism  of  biogenic  amines  is 
evaluated  as  completely  as  possible.   Following  this,  there  is  often  a 
period  lasting  several  months  in  which  drug  trial  is  carried  out. 

Major  findings:   Initial  results  on  the  small  series  of  patients  suggest 
that  there  may  be  an  increased  turnover  of  catecholamines  in  those  with 
the  recessive  form  of  dystonia.   This  is  in  marked  contrast  to  the  levels 
seen  in  Parkinson's  disease  and  Parkinson's  dementia  on  Guam. 

Recently,  observations  in  20  individuals  from  four  families  with  torsion 
dystonia  have  suggested  that  the  enzyme  dopamine  betadehydroxylase ,  (DBH)  , 
which  governs  the  conversion  of  dopamine  to  noradrenamine ,  is  present  in 
abnormal  levels  in  individuals  with  the  dominant  form  of  torsion  dystonia. 
This  work  is  being  carried  out  in  the  laboratory  of  Dr.  Julius  Axelrod. 
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Significance  to  biomedical  research  and  the  program  of  the  Institute: 
Demonstration  of  the  molecular  lesion  in  one  of  the  torsion  dystonias  would 
"be  a  noteworthy  achievement  since  another  disease  would  be  added  to  the 
small  series  of  inborn  errors  of  metabolism  for  which  the  precise  lesion 
is  recognized.   In  addition,  undoubtedly  important  information  with  the 
forthcoming  regarding  biochemistry  and  physiology  of  movement  control. 
If  DBH  levels  are  clearly  abnormal  in  one  or  more  of  the  hereditary 
dystonias  this  might  suggest  specific  treatment  and  permit  pre-clinical 
detection  which  is  so  useful  in  the  genetic  coimseling  of  these  families. 

In  addition,  because  of  the  recognized  association  of  increased  intelligence 
and  the  recessive  form  of  dystonia,  it  is  possible  information  regarding 
the  development  of  intelligence  would  also  result. 

Proposed  course:   Continued  investigation  of  patients  from  the  genetics 
registry.   Addition  of  more  sophisticated  techniques  as  they  become 
available. 

A  larger  study  is  now  underway  to  determine  the  level  of  DBH  in  families 
representing  both  dominant  and  recessive  forms  of  dystonia. 

Honors  and  Awards :   None 

Publications : 

Chase,  T.N. :  Biochemical  and  pharmacologic  studies  of  dystonia.  In  The 
Torsion  Dystonias  (Dystonia  Musculorum  Deforman.s).  Editor,  R.  Eldridge. 
Neurology  suppl.  20:11,  Part  2,  November  1970. 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 
3=   Bethesda,  Maryland 

PHS-KIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title :   Intelligence  in  Israeli  Patients  with  Torsion  Dystonia 

Previous  Serial  Number:   Same 

Principal  Investigators:  Roswell  Eldridge,  M,D. 

Other  Investigators:  Morris  Gross,  PhD. 

Richard  Goodman,  M.  D, 

Cooperating  Units:  Department  of  Education 

Herbert  H,  Lehman  College 
Bronx,  Rew  York 

Man  Years : 

Total:  '  1/2 
Professional:  3/8 
Other :       1/8 

Project  Description: 

Objectives:   The  recessive  form  of  torsion  dystonia  has  recently  been 
shown  to  be  associated  with  increased  intelligence.   However,  the  series 
which  this  information  is  based  was  small  and  individuals  were  scattered 
over  a  large  area  of  the  northeastern  part  of  the  United  States.   In  Israel, 
where  we  suspect  there  to  be  over  20  patients  with  the  recessive  form  of 
torsion  dystonia,  a  more  homogeneous  testing  situation  prevails  so  that 
results  should  be  more  meaningful.   If  this  association  is  true  the 
implications  are  dramatic  so  that  confirmation  to  this  Israeli  study  is 
clearly  in  order. 

Methods  employed:  Bona  fide  cases  of  torsion  dystonia  in  Israel  would 
be  selected  by  the  principal  investigator  on  the  basis  of  personal  examin- 
ation.  Psychometric  data  would  be  obtained  in  a  retrospective  manner 
through  the  Israeli  Department  of  Education  and  similar  data  would  be 
obtained  for  unaffected  sibs.  A  comparison  would  then  be  made  of  the 
performance  in  these  two  groups. 

Major  findings;  Although  we  have  known  for  several  years  of  the 
presence  of  over  20  cases  of  torsion  dystonia  in  Israel  we  have  not  been 
able  to  arrange  for  visitation.  Neurologists,  psychologists,  and  educators 
in  Israel  have  been  alerted  and  indicated  their  interest  in  participating 
in  this  study. 


115u 


Serial  No.  KDS  (CF)  -  71  E  I925 

Significance  to  "biomedical  research  and  the  program  of  the  Institute: 
The  positiA^e  association  between  torsion  dystonia  and  intelligence  would 
suggest  that  the  chemical  abnormality  producing  dystonia  may  also  enhance 
intellectual  development.   Elucidation  of  this  basic  chemical  abnormality 
would  suggest  a  method  for  enhancing  intellectual  development,  particularly 
those  from  the  retarded  population. 

Proposed  course:   Several  weeks  in  Israel  would  be  necessary  to  make 
the  necessary  home  visits  and  arrange  for  the  collection  of  appropriate 
psychometric  data  but  travel  funds  have  not  been  available  for  this  over 
ohe  past  3  j  ears . 

Honors  and  Awards :   None 

Publications:   None 
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1.  Collaborative  &  Field  Research 

2 .  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   The  Difficulty  of  Diagnosing  Acoustic  Neuroma  in  Young 
Patients 

Previous  Serial  Number:   Same 

Principal  Investigators:   Jeffrey  C.  Allen,  M,  D. 

Roswell  Eldridge,  M,  D. 

Other  Investigator:   Thelma  Koerber 

Cooperating  Units :  Department  of  Neurosurgery 

Columbia  Presbyterian  Hospital 
New  York 

Man  Years : 

Total:         1 
Professional:   l/2- 
Other:         l/2 

Project  Description: 

Objectives :  To  document  and  publicize  the  difficulty  of  diagnosis 
when  acoustic  neuroma  occurs  in  young  patients. 

During  a  course  of  clinical  and  genetic  study  of  acoustic  neuroma  in  young 
individuals  we  have  been  impressed  with  the  unusual  length  of  time  and 
unusual  number  of  specialists  consulted  before  diagnosis  of  acoustic 
neuroma  became  a  consideration.   This  period  was  often  one  of  unusual 
unnecessary  stress  and  expense  to  the  patient  and  his  family  and  often 
resulted  in  loss  of  valuable  time  in  many  instances. 

Methods  employed:   Patients  who  have  early  onset  of  acoustic  neuroma 
were  questioned  in  detail  regarding  physicians  consulted  and  diagnostic 
procedures  employed. 

Major  findings:   In  general,  the  younger  the  individual  when  first 
symptomatic,  the  longer  the  period  before  diagnosis,  the  greater  the  number 
of  physicians  consulted  and  the  more  expense  to  the  family. 
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Significance  to  biomedical  research  and  the  program  of  the  Institute: 
Such  documentation  should  impress  the  medical  community  about  the  resistance 
of  this  condition  in  young  individuals  thereby  reducing  time,  expense  and 
turmoil  to  patient,  family,  and  physician  when  a  new  case  develops.   Through 
such  publicity  it  is  possible  that  our  acoustic  neuroma  registry  will  be 
expanded. 

Proposed  course:   Documentation  of  similar  experience  in  the  remainder 
of  our  acoustic  neuroma  patients.   Publication  of  results. 

Honors  and  Awards :   None 

Publications:   None  ~-  ^    ^=  . 


1 
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1.  Collaborative  &  Field  Research 

2 .  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-KIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Family  Studies  in  Young  Patients  with  Acoustic  Neuroma 

Previous  Serial  Number:   Same 

Principal  Investigators:   Jeffrey  C.  Allen,  M.D, 

Roswell  Eldridge,  M.D. 

Other  Investigators:   Kathy  O'Meara 

George  T.  Nager,  M.D, 
Johns  Hopkins  Hospital 

Cooperating  Units:  Department  of  Otolaryngology, 

Johns  Hopkins  Hospital 
Baltimore ,  Maryland 

Man  Years : 

Total:         1  1/2 
Professional:   1 
Other :         l/2 

Project  Description: 

Objectives :   To  determine  the  nosology  of  acoustic  neuroma  by  studying 
clinical  features,  the  age  at  onset  of  symptoms  and  presence  of  a  family 
history  of  the  disorder  in  yoimg  patients  with  unilateral  and  bilateral 
acoustic  neuroma. 

Methods  employed:   Field  studies  were  conducted  in  evaluating  family 
members.   On  those  seen  personally,  physical  examinations  were  performed, 
stressing  neurological  and  skin  examinations.   In  addition,  audiometric 
examinations  including  air  and  bone  conduction  and  caloric  examinations 
were  conducted  in  the  field. 

Patients  were  selected  throiigh  chart  review  of  neurosiirgeons  '  files.  All 
patients  selected  were  alive  at  the  outset  of  this  study  and  experienced 
onset  of  symptoms  before  age  ^5' 

Genealogic  information  and  medical  history  was  obtained  from  family  members 
and  family  and  hospital  records.  (Medical  history  was  obtained  from  family 
members,  hospital  and  physician  records.) 
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On  select  patients  extensive  outpatient  studies  have  included  audiometric 
and  vestibular  testing,  complete  EWT  and  neurologic  examinations  and  skull 
x-rays.  These  were  undertaken  in  cooperation  with  the  Departments  of 
Neurology,  Radiology  and  Otolaryngology  of  Johns  Hopkins  Hospital. 

Major  findings:   Patients  with  bilateral  acoustic  neuroma  are  more 
likely  to  have  earlier  onset  of  symptoms  and  a  positive  family  history  of 
either  central,  peripheral  or  mixed  neurofibromatosis.  Twelve  of  the  JO 
propositi  seen  had  bilateral  acoustic  neuroma.   Three  of  these  had  a 
definite  family  history  of  the  trait  and  there  were  a  total  of  I5  affected 
relatives.   Of  the  58  propositi  with  unilateral  acoustic  neuroma,  a 
definite  family  history  was  noted  in  only  one  other  relative.  I 

Most  patients  in  the  study  commented  on  the  length  of  time  and  number  of 
physicians  consulted  before  a  definite  diagnosis  was  made.  The  average       ; 
number  of  years  between  onset  of  symptoms  and  surgical  intervention  was 
7.0  for  the  bilateral  cases  and  5-^  for  the  unilateral  cases.   Most  patients 
saw  at  least  h   physicians  and  15  of  the  70  saw  6  or  more  physicians. 

Significance  to  biomedical  research  and  the  program  of  the  Institute: 
The  syndrome  of  bilateral  acoustic  neuroma  seems  to  be  distinct  for  unilateralj 
acoustic  neuroma  using  parameters  such  as  age  of  onset  of  symptoms,  likeli- 
hood of  having  a  positive  family  historj'',  presence  of  stigmata  of  neuro- 
fibromatosis and  mode  , of  inheritance.  Unilateral  acoustic  neuroma  on  the     h 
other  hand  probably  is  not  a  distinct  syndrome  and  may  represent  the  mani-    | 
festations  of  a  sporadic  dominant  mutation  or  the  expression  of  a  recessive   " 
trait.   Nearly  kO   percent  of  our  patients  with  unilateral  acoustic  neuroma 
were  of  Ashkenazic  Jewish  extraction. 

Proposed  course:   The  initial  stage  of  the  project  was  completed  after 
70  kindreds  were  examined. 

A  large  body  of  descriptive  information  has  been  collected  on  these  diverse 
kindreds.  These  kindreds  could  provide  a  fertile  source  for  laboratory 
investigation.   Pathologists  have  not  been  able  to  differentiate  between 
an  acoustic  neuroma  from  a  patient  with  unilateral  or  a  patient  with  bilateral 
disease.   Perhaps  there  are  differences  at  a  biochemical  level. 

Patients  with  bilateral  disease  may  have  a  generalized  neoplastic  diathesis 
and  laboratory  investigation  may  reveal  this  in  the  patient  and  certain 
members  of  their  family. 

Honors  and  Awards:   Presentation  at  Middle  Atlantic  Neurosurgery  Society     M 

Publications : 

Allen,  J.  and  Eldridge,  P.:   Genetic  Study  of  Early  Onset  Acoustic  Neuroma. 
Proceedings  of  the  Fifth  Conference  on  The  Clinical  Delineating  of  Birth 
Defects,  June  1972.  The  National  Foundation-March  of  Dimes. 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 

PHS-m:H 
Individual  Project  Eeport 
July  1,  1971  through  June  30,  I972 

Project  Title:   Chromosonie  Studies  in  Retinoblastoma 

Previous  Serial  Number:   Same 

Principal  Investigators:  David  Kitchen,  M,  D, 

Roswell  Eldridge,  M.  D, 

Other  Investigators:   Kathy  O'Meara 

Cooperating  Unit:   Cytology  Laboratory,  Eye  Institute, 

Columbia  Presbyterian  Hospital 
New  York,  New  York 

Nfen  Years : 

Total:        2 
Prof e  s  s  i  onal :   1/2- 
Other:         1  i/2 

Project  Description: 

Objectives:  Retinoblastoma  is  a  malignant  tumor  of  infancy  and 
childhood  which  fortunately  is  often  amenable  to  surgery.   There  appear  to  be 
several  causes  for  retinoblastoma.   Cases  are  generally  sporadic  but  in 
approximately  10  percent  there  is  a  family  history  suggesting  genetic  basis. 
In  addition,  a  number  of  reports  have  now  appeared  of  retinoblastoma 
associated  with  gross  chromosomal  abnormality,  generally  of  the  D  group.   In 
these  cases  there  is  generally  an  associated  physical  abnormality  in  contrast 
to  the  other  forms  of  retinoblastoma.   Chromosome  studies  will  be  performed 
on  select  individuals  and  families  to  add  further  documentation  to  the  role 
of  gross  chromosomal  change  and  retinoblastoma. 

Methods  employed :   Blood  is  drawn  on  selected  patients  and  their 
relatives  during  a  home  visit  for  our  psychometric  evaluation  of  retino- 
blastoma.  Nfeterial  is  sent  to  Dr.  David  Kitchen's  laboratory  for  karyotjrpe 
analysis. 

Major  findings:   In  none  of  the  familial  cases  of  retinoblastoma  have 
karyotype  analysis  has  there  been  evidence  of  chromosomal  abnormality  of  a 
gross  nature.   In  contrast  h   sporadic  cases  of  retinoblastoma  associated 
with  other  physical  defects  have  been  foiond  with  abnormal  karyotype  by 
Dr,  Kitchen. 
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Significance  to  b:lorDedical  research  and  the  program  of  tbe  Institute : 
Confirmation  of  the  role  gross  chromosomal  change  makes  to  retinoblastoma 
is  vital  in  pinpointing  the  precise  etiologlc  event  of  this  form  of  cancer. 

Proposed  course:   This  work  has  been  presented  at  a  scientific  meeting 
and  is  to  he  published.   The  project  is  terminated. 

Honors  and  Wards :   None 

Publications:   None 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bathe sda,  Jferyland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Genetic  Study  of  an  Irish  Isolate  in  South  Carolina 

Previous  Serial  Number:   Same 

Principal  Investigator:   Roswell  Eldridge,  MoD. 

Other  Investigators:   Jeffrey  C.  Allen^  MoD. 

Kathy  0 'Meara 
Charles  Still,  M,D. 

Cooperating  Unit:   Department  of  Neurology, 

University  of  South  Carolina 
Columbia,  South  Carolina 

Man  Years: 

Total:  2 
Professional:  1 
Other :         1 

Project  Description: 

Objectives:  The  Irish  Travellers  of  Mrrphy  Village,  South  Carolina  are 
a  unique  Catholic  isolate  whose  exact  origins  are  linknown.  The  present 
population  is  approximately  1,100  of  which  ij-20  are  under  20  years  of  age. 
The  men  receive  income  from  spraying  bams  and  laying  linoleum.   They  secure 
their  business  by  travelling  in  small  trucks  throiighout  the  eastern  United 
States. 

The  Village  is  of  particular  interest  to  us  because  of  the  apparent  high 
rate  of  inbreeding  which  predisposes  autosomal  recessive  traits. 

Methods  employed:  At  present  the  need  is  for  precise  demographic  data 
such  as  population  break  down  by  sex  and  age.   Patterns  and  family  size 
would  be  of  interest. 

Genetic  information  may  be  best  secured  throxigh  conversation  with  responsible 
elders  in  the  Village.  Undoubtedly  the  group  traces  from  a  small  founding 
population  and  precise  information  about  this  as  well  as  information  about 
members  added  to  the  group  in  recent  years  would  be  important. 

The  genetic  relationship  of  this  population  to  the  present  day  Irish  might 
be  established  by  noting  the  gene  frequencies  with  ABO,  Rh  and  other 
accessible  footmarkers. 
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Medical  genetic  studies  most  certainly  focus  on  existing  recognized  familial 
problems  such  as'  mental  retardation  and  skin  disease.   In  addition,  a 
comprehensive  medical  evaluation  of  the  community  and  historical  account  of 
disorders  in  earlier  generations  would  "be  worthwhile.   Screening  for  newborns 
looking  for  recognized  metabolic  and  chromosomal  abnormalities  might  be 
productive. 

Major  findings:   Preliminary  information  has  already  been  secured 
regarding  the  background,  demography,  economy,  social  organization, 
education,  medical  problems  and  genetics.   Several  familial  traits  are 
present  among  the  Villagers  suggesting  that  a  comprehensive  survey  would 
reveal  other  genetic  traits. 

Significance  to  biomedical  research  and  the  program  of  the  Institute: 
Studies  of  such  isolates  have  been  unusually  productive  in  the  delineation 
and  understanding  of  genetic  entities.  Examples  include  Victor  McKusick's 
study  of  the  Amish  and  Carl  Witkop's  study  of  the  Wiesorts. 

Proposed  course:   Considerable  ground  work  has  been  laid  for  this 
project  and  now  results  await  investment  of  time  and  personnel. 

Honors  and  Awards :   Wone 

Publications:   None 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 
3»  Bethesda,  Maryland 

PHS-NTH 
Individual  Project  Report 
July  1,  1971  through  June  30,  I972 

Project  Title:   Von  Hippel-Lindau 's  Syr:idroine  -  Clinical,  Genetic  and 
Biochemical  Aspects 

Previous  Serial  Number:   Same 

Principal  Investigator:   Rosvell  Eldridge,  M,  D. 

Other  Investigators:  Robert  S.  Stern,  M,  D. 

Kathy"  O'Meara 

Cooperating  Units :  Department  of  Neurology 

Johns  Hopkins  Hospital 
Columbia  Presbyterian  Medical  Center 
New  York 

Man  Years : 

Total:         2   •' 
Professional:   1  1/2 
Other :         I/2 

Project  Description: 

Objectives:   In  19II  Eugen  von  Hippel  described  a  number  of  patients 
with  retinal  angiomatosis.   In  I926  Arvid  Lindau  described  a  number  of 
patients,  who  in  addition  to  the  retinal  angiomatosis,  had  such  intracranial 
lesions  as  cerebellar  cysts  and  cerebellar  medullary  angioblastic  tumors 
as  well  as  pancreatic  cysts,  renal  cysts  and  adrenal  tumors.  The  familial 
nature  of  this  syndrome  has  since  been  noted  by  numerous  authors. 

What  has  impressed  us  is  the  infrequency  with  which  these  tumors  are 
bilateral.   In  contrast  to  other  hereditary  traits  associated  with  neoplasm 
of  paired  structures  the  involvement  is  generally  bilateral.   Is  the 
tendency  to  imilateral  involvement  in  the  Von  Hippel-Lindau 's  syndrome  real 
and,  if  so,  does  it  reflect  a  different  etiologic  mechanism  than  seen  in  the 
other  hereditary  neoplasms?  Or  is  the  unilateral  involvement  only  apparent, 
reflecting  failure  to  scrutinize  the  presumably  healthy  member  of  the 
paired  organs? 

Methods  employed:   The  propositi  with  Von  Hippel-Lindau 's  syndrome  will 
be  ascertained  through  neurologic  departments  of  selected  medical  centers 
including  the  Anned  Forces  Institute  of  Pathology.   Contact  with  individuals 
and  their  families  will  be  made  through  their  personal  physician,  and  home 
visits  will  be  arranged  for  physical  examination  and  detailed  history. 
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Major  findings :   None 

Significance  to  biomedical  research  and  the  program  of  the  Institute: 
The  first  step  will  be  to  document  whether  or  not  this  syndrome  tends  to  be 
unilateral  in  its  involvement.   Later  more  sophisticated  laboratory  studies 
can  be  undertaken  to  determine  more  closely  the  mechanism  of  abnormal  gene 
action  which  produces  the  neoplasias. 

Proposed  course :   See  "Methods  employed". 

Honors  and  Awards :   None 

Publications:   None  -      ^  ^. 
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1.   Collaborative  &  Field  Research 
2,,   Epidemiology  Branch 
3.  Bethesda,  Maryland 


PHS-TJIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Genetic  study  of  population  isolates  in  Maine 

Previous  Serial  Number :   Same 


Principal  Investigators: 


Other  Investigators : 


Cooperating  Units: 


Jeffrey  C.  Allen,  M.D, 
Roswell  Eldridge,  M.D. 

Morris  Lambdin,  M»Do 
Ellsworth ,  Maine 

Thomas  Roderick,  M.  D, 
Jackson  Laboratory 
Bar  Iferbor,  Maine 


Division  of  Public  Health  Nursing, 

State  of  Maine  Dept.  of  Health  &  Welfare 

lyfeine  Genetics  Counselling  Center 
Ellsworth,  Nb-ine 

Maine  Medical  Association;  Lincoln,  Sagadahoc, 
Washington,  Waldo  and  Hancock  Counties 


]yb,n  Years : 


Total :  1/2 
Professional:  l/h 
Other:         I/2 

Project  Description: 

Objectives:   To  investigate  numerous  genetic  subisolates  along  the 
coast  of  Maine  for  evidence  of  hereditary  neurological  disorders. 

Methods  employed:  A  preliminary  trip  was  made  to  establish  contacts 
and  examine  the  feasibility  of  the  study.  Thereafter  an  introductory 
letter  and  brief  questionnaire  was  sent  to  every  registered  physician  and 
public  health  nurse  in  the  five  major  coastal  counties.   The  questionnaire 
was  designed  to  provide  information  on  the  awareness  of  any  unusual 
familial  disorders;  diagnosed  and  undiagnosed,  which  are  prevalent  in 
remote  areas  of  the  state,  especially  on  some  of  the  offshore  islands. 

If  feasible,  demographic  and  historical  data  will  be  collected  from  State, 
County  and  local  sources  to  corroborate  the  prevalence  of  genetic  isolation. 

Patients  and  their  families  will  be  visited  and  an  appropriate  referral 
will  be  made  to  local  diagnostic  facilities. 
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Major  findings:   So  far  69  of  II9  (58  percent)  questionnaires  have 
been  returned.   Several  interesting  leads  exist. 

Significance  to  biomedical  research  and  the  program  of  the  Institute: 
Maine's  rugged  eastern  coast  contains  innumerable  islands  of  varying  sizes. 
Several  of  these  have  been  inhabited  for  several  generations  and 
populations  vary  from  50  "to  200  persons.   Inbreeding  is  commonly  practiced. 
On  several  islands,  most  of  the  inhabitants  have  only  two  or  three 
different  surnames.   Because  of  the  remoteness  of  the  islands  inhabitants 
have  not  availed  themselves  of  the  usual  medical  facilities.  They  are 
visited  rather  infrequently  by  a  public  health  nurse  or  physician.  The 
likelihood  of  finding  recessive  hereditary  disorders  is  high  in  these 
populations.  -      -  - 

Proposed  course:   Personal  visits  will  be  made  to  selected  families. 
Genetic  and  demographic  surveys  will  be  conducted  wherever  appropriate. 

Honors  and  Awards :   None 

Publications :   None 
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lo   Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,   ^fe,ryland 

PHS-EIH 
Individual  Project  Report 
July  1,  1971  through  Jur.e  30,  I972 

Project  Title:   Selected  Genetic  and  Clinical  Aspects  of  Huntington's  Disease 

Previous  Serial  Wumher:   None 

Principal  Investigator:   Roswell  Eldridge,  M.D. 

Other  Investigators:  Kathy  O'Meara 

Thelma  Koerber 

Cooperating  Unit:   Laboratory  of  Clinical  Science,  NIMH 

Man  Years :  ■ 


Total: 

1 

Professional: 

2/3 

Other : 

1/3 

Project  Description: 

Objectives:   To  describe  possible  homozygotes  for  the  Huntington's 
Disease  gene.   Such  individuals  would  be  expected  to  represent  25  percent 
of  the  offspring  of  a  mating  between  two  individuals  where  both  carry 
the  gene • 

Methods  employed :  A  patient  with  Huntington's  Disease  whose  two  parents 
have  the  disease  as  well  was  recently  admitted  to  the  NIH  Clinical  Center  in 
care  of  Dr,  Chase.   The  study  of  this  patient  and  his  family  has  served  as 
the  initial  phase.   Additional  examples  of  matings  between  individuals 
xiTith  Huntington's  Disease  have  been  sought  through  neurologists  and  other 
interested  medical  personnel.  Attention  is  paid  to  documenting  the 
presence  of  the  disease,  or  carrier  state  for  the  gene,  in  the  parents  and 
to  recording  the  outcome  of  every  pregnancy  in  such  matings.   In  addition, 
appropriate  laboratory  and  psychometric  testing  is  done  on  the  individuals 
at  risk. 

Major  findings:   Only  one  instance  of  such  a  mating  has  been 
described  in  the  medical  literature.  But,  in  addition  to  the  family  we 
have  recently  ascertained  we  now  know  of  9  other  such  instances.  These 
affected  couples  have  at  least  30  offspring,  1^  of  whom  have  Huntingtons  in 
typical  form.   Several  offspring  have  died  in  infancy  but  no  medical  data  is 
available  regarding  the  neurologic  status.   In  no  instance  has  there  been  an 
unusually  early  onset  or  especially  severe  form  of  Huntington's  Disease. 
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Significance  to  biomedical  research  and  the  program  of  the  Institute: 
It  is  important  to  document  every  instance  of  such  a  mating  since  offspring 
can  be  expected  to  carry  a  double  dose  of  Huntington '  s  gene  in  1  out  of 
every  h   instances.  The  basic  gene  abnormality  should  be  etched  in 
starker  outline  in  this  homozygous  or  double  dose  state  compared  to  the 
heterozygous  or  single  dose  state.   In  addition,  the  clinical  definition  of 
the  homozygote  as  compared  with  the  typical  heterozygote  will  allow  more 
accurate  counselling  for  the  offspring  of  doubly  affected  parents.  At 
present  the  children  of  affected  offspring  have  risks  of  75  percent  since 
their  parent  may  be  heterozygous  or  homozygous. 

Proposed  course:   We  are  in  contact  with  neurologists  about  the  world 
who  have  indicated  knowledge  of  such  matings  in  their  practice.   Complete 
history  and  neurologic  studies  on  existing  members  of  such  kindreds  is 
being  acquired.   In  addition,  a  program  for  thorough  study  of  every  issue 
of  such  a  mating  is  under  consideration.   The  gene  for  Huntington's  Disease 
is  extraordinarily  frequent  in  individuals  who  live  8,bout  Lake  Maracaibo 
in  Venezula  and  k   instances  of  two  affected  individuals  having  one  or  more 
children  have  been  noted  in  this  group.  An  intensive  study  of  these  select 
families  is  warranted. 

We  are  initiating  study  of  attitudes  on  the  part  of  relatives  of 
Huntington's  Disease  patients  regarding  their  understanding  of  the  role  of 
heredity  and  the  importance  of  family  planning.   Impetus  for  such  a  study  is 
the  observation  that  females  with  Huntington's  Chorea  are  20  percent  more 
fertile  than  the  average  woman. 

Honors  and  Awards :   None 

Publication: 

Eldridge,  R.,  O'Meara,  K. ,  Donnally,  E.,  and  Chase,  T. :   Offspring  of 
Consanguineous  Parents  with  Huntington's  Disease.   (in  Press). 
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1.  Collaborative  &  Field  Research 

2.  Epidemiology  Branch 

3.  Bethesda,  Maryland 


Project   Title: 


PHS-NIH 
Individual   Project  Report 
July   1,    1971   through   June   30,    1972 

Geographic   distribution  of  neurologic   diseases  within   the 
United   States 


Previous    Serial   Number:      None 

Principal    Investigator:      Dwayne  Reed,   M.D. 

Other   Investigators:      Anne  H.    Edgar 

Marjorie  Matthews,  R.N. 
Jonas    Ellenberg,    Ph.D. 

Office   of   Biometry,   NINDS 
Alan   J.    Talbert 

Office   of   Biometry,    NINDS 
Robert   Buechley,    Ph.D. 

Environmental   Protection  Agency 

Cooperating  Units:      Section  on  Mathematics    Statistics,    Office  of   Biometry, 

NINDS 
Division  of   Health    Effects    Research,    Environmental 
Protection  Agency,    Research   Triangle  Park,    N.C. 

Man  Years: 

Total:  1/4 
Professional:  1/8 
Other:         1/8 

Project  Description: 

Objectives :   To  conduct  a  geographic  analysis  of  the  association  of  a 
broad  variety  of  environmental  variables  with  death  rates  for  cerebrovascular 
disease  (CVD)  and  multiple  sclerosis  (MS)  and  to  analyze  the  interaction  of 
environmental  variables  and  the  mortality  rates  to  establish  a  perspective 
by  which  to  evaluate  clues  for  further  hypothesis  testing. 

Methods  employed:   This  project  is  being  conducted  through  the  joint 
efforts  of  the  Epidemiology  and  Biometry  personnel.   The  first  step  has  been 
to  obtain  statistical  data  concerning  mortality  rates  for  CVD  and  MS  and  a 
variety  of  environmental  variables  including  measures  of  demography,  socio- 
economic levels,  sanitation,  pollution,  social  disruption,  and  various  aspects 
of  climate.   Standard  metropolitan  statistical  areas  were  chosen  as  the 
geographic  unit  for  analysis  as  they  have  populations  large  enough  to  have 
stable  death  rates  and  yet  are  not  so  large  as  to  include  wide  variations  in 
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the  environmental    factors.      The  statistical   profiles    of    the   study   units   have 
been  tabulated   aiid  put   on   computer   tapes    for   analysis. 

Major   findings:      No   results    are  yet   available. 

Significance   to  biomedical    research   and  the  program  of   the   Institute: 
Death   rates    for  CVD  and  MS  have  well  known   geographic   distribution  patterns 
within  the   continental  United   States.      These  patterns   have  been   consistent 
and  have   stimulated  searches    for  variables  v/hich  have   the   same   geographic 
distribution   as    the  mortality    rates.      To   date  only   isolated  variables  have 
been  examined   to   explain  the   geographic  patterns    and  no  broad   overview  has 
been  attempted.      An  understanding  of    the  interrelation  of   the  variables   and 
the  mortality   rates  will  help  establish   a  perspective  by  which    to  evaluate 
the  role  of  these  environmental   variables   as  well    as   suggest    clues    for   further 
analysis. 

Proposed   course:      The  statistical   analysis   of   this   project  will  be 
continued. 

Honors    and  Awards :      None 

Publications:       None 
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1.  Collaborative   &   Field  Research 

2.  Epidemiology   Branch 

3.  Bethesda,   Maryland 

PHS-NIH 
Individual   Project  Report 
July   1,    1971   through   June   30,    19  72 

Project   Title:      Studies   on   the   consequences    of  viral   infection  in  early    life 

Previous    Serial   Number:      None 

Principal   Investigator:      Lon  R.    IJhite,   M.D.  ,    DB,    NICHD 

Other   Investigators:      Dwayne  Reed,   M.D. 

Harrie  Anne   Sutton,   biologist,   DB ,    NICHD 
Jacob  A.    Brody,   M.D. 

Cooperating  Unit:      Developmental   Biology   Branch,    NICHD      (HD   DB   -   20) 

Man  Years : 


Total: 

0.15 

Professional: 

0.1 

Other: 

0.05 

Project  Description: 

Objectives :      To  investigate  immune  responses    and  neurologic   development 
in   children  known  or  suspected  of  having   contracted    certain  virus    infections 
during  infancy  or  early    childhood.      The  initial   studies   have    focused   on 
infection  with   "natural"  measles    during  the   first  year   of   life. 

Methods   employed:      A  population  of   approximately   100   children  in   and 
around  Little   Rock,   Arkansas,   known  to  have  had  measles   before   one  year   of 
age  were   identified  with   the   assistance  of   a   local  hospital   physician  and 
public  health   officers.      To   test   the   feasibility   of   an  intensive,    longitudinal 
study  of   this    cohort   and   control    children,    an  attempt  was   made   to    contact, 
evaluate  and  obtain  serum   from  several    "case"   and   "control"   children.      Sera 
were  tested   for   anti-measles    antibody  by  hemagglutination  inhibition. 

Major   findings:      No   "control"   children   could  be  identified.      Five   "cases" 
were  examined  and  were   considered  neurologically  normal   although   their   anti- 
body  titers  were   slightly  elevated   above  expected   levels. 

Significance   to  biomedical   research   and   the  program  of   the   Institute: 
Arbovirus   infections   involving   the   CNS    and   occurring   in  infancy  or   early 
childhood   are  known  to  be   associated  with   signs    of  minimal  brain  damage  as 
the  children  near  school   age.      This  occurs   even  though   the  original   illness 
was   mild  and   followed  by   apparently   complete  recovery.      Subclinical    CNS 
involvement  with   the   common  childhood  illnesses    (measles,    mumps,   herpes 
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simplex,    varicella,    roseola  infantum)    is    frequent;    the  neurologic  sequelae  off 
these  illnesses   are   undefined  but   may   be  of    considerable   importance.      This         U 
study    represents    an   attempt  to   define   the   role   of   such   early   infections    m 
the   causation   of  minimal  brain  damage   and   related  neurologic   abnormalities. 

Proposed  course:      It  was    decided   that    an  extensive,    longitudinal   study 
of   the   Little  Rock   population  would  not  be   feasible. 

Honors    and  Awards :      None 

Publications:      None 
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1.  Collaborative   &  Field  Research 

2.  Epidemiology   Branch 

3.  Bethesda,   Maryland 

PHS-NIH 
Individual   Project  Report 
July   1,    1971   through   June   30,    1972 

Project   Title:      Development   and   application  of  methods    for   the  study  of   the 
minute  virus    of  mice    (MVM) 

Previous    Serial   Number:      None 

Principal    Investigator:      Lon  R.    White,   M.D, ,    DB,    NICHD 

Other   Investigators:      Harrie   Anne   Sutton,   biologist,    DB,    NICHD 

George  Nemo,    Ph.D. 
David   Kohne,    Ph.D. 

University   of   California  at   San  Diego 

Cooperating  Units:      Developmental   Biology   Branch,    NICHD      (HD  DB  -   16) 

Department   of  Microbiology,   University   of  California 
at    San  Diego 

Man  Years : 

Total:  1.8 

Professional:      1.0 
Other:  0.8 

Project   Description: 

Objectives :      To   develop  improved  methods    for   the  propagation,    purifi- 
cation,   and  quantitation  of  the  virus   and  its   nuclei  acid.      To  investigate 
basic  biological,   biochemical,    and  structural   properties   of   the  virus   and 
its   DNA  in  order   to    develop   techniques   to   investigate  its   persistence  in 
congenitally   and   chronically   infected  experimental   animals . 

Methods   employed:      The  agent  is  propagated  in  tissue    culture  and   detected 
by   cytopathic  effect   or  antigen  production.      Its    DNA  is    "tagged"   during 
replication  with   tritium  or  P^^ ,    or  in  vitro  by  iodination    (I-'-^^)    on  methyl- 
ation   (tritium  or  C-*-^) .      It   is   purified  by   differential    centrifugation  and 
by   chemical  means.      The  virijs    and   its   DNA  are    characterized  by  velocity 
sedimentation  in  sucrose   gradients,   electron  micrographic   appearance,   salt 
and  thermal  elution   characteristics   from  hydroxyapatite   columns. 

Major   findings:      Previous   reports  have   described  the  growth   of  MVM  in 
only  two   cell   lines,   both  primary,  with   CPE  in  only   one  of   these.      We  have 
extended  this   to   4   continuous    cell   lines,    2  of  which  show  CPE.      We  have 
shown  that  whereas   maximum  virus  production  demands   that   the  host   cell   divide, 
infection   can  occur  in  non-dividing   cells   and  the  virus    can  remain  "latent" 
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without   apparent   injury   to   the   cell   until  it   divides.      In   addition,  we  have 
established   chronic  infection  in  two   cell   lines  which  have  been  producing 
virus   in  high    concentration   continuously    for   16   months  without    apparent 
adverse  effects   on  the  host   cell.      We  have   accomplished  a  100-1000   x  improve- 
ment  in  yield  of   virus    and  hemagglutinating  antigen  and  have  shown  that 
purification  by  isopycnic   ultracentrifugation  is   associated  with  moderate 
virus    disruption  and   loss  of  infectivity.      Additional   studies  have   revealed 
no  significant   loss  of  hemagglutination  or  infectivity    titers  with    3  cycles 
of   freeze-thawing  or  with  heating  at   56°C   for  up   to   90  minutes.      UV   inacti- 
vation  progresses    in  approximately  one  logj^g   decrements   per  second  under 
standard  conditions.      The  in  vitro   infectivity    titration  method  has   been 
improved   from  a  rather   unreliable  one-month   procedure    (which  works   poorly 
with    "wild"  strains   of  MVM)    to    a  sharply   reproducible,    reliable   one-week 
procedure  usable  with   all  strains.      Methods    are  being  developed  to    label 
viral   DNA  in  vitro  with  H-'.  or  C^^   dimethyl  sulfate   or   I-'-^J.      in  vivo   labeling 
with   h3  thymidine   or  p32  had  also  yielded  DNA  of  moderate  to  high   specific 
activity.      Preliminary   results    indicate   that    there   is   no   DNA  polymerase 
(DNA  dependent)    associated  with   purified  MVM  and   that   the  virus   may  possess 
only   a  single  protein.      The  nuclei   acid,    extracted  by  NaOH  treatment   and  by 
a  pronase-phenol-chloroform  method,   has  been   found  to  be  extremely   labile 
and   "sticky,"   adsorbing  to   plastics,    millipore    filters,    and   dialysis    tubing. 
Results   of  hydroxyapatite   chromatography  suggest   that    it   may  have  a   "snap 
back"   area  where  it   is    double-stranded,    that   some  virions   may    contain  some 
"negative"  strand  DNA,    and   that    the   DNA  may  be  packaged  in  segments. 

Significance   to  biomedical    research    and   the  program  of   the   Institute: 
MVM  is    representative   of   a  group  of   small,    single-stranded  DNA  viruses    (the 
parvoviruses)   which    are    characterized  by   ubiquity,    generally    low  virulence 
and   cytopathogenicity ,    an  apparent  preference   for   dividing   cells,    and   a  high 
frequency   of   transplacental   infections.      The  study   of   this    agent   is   expected 
to    lead  to   a  better   understanding  of  mechanisms    and   the  possible   role   of 
viruses   in  the   causation  of   certain  genetic,    reproductive,    and   developmental 
abnormalities.      MVM  has   been  relatively   unstudied,    presumable  because  of 
technical   problems.      The  improved  methods  which  we  have   developed,    and   the 
basic  information  obtained  by   the   application  of   these  methods   now  make  such 
studies    feasible. 

Proposed   course:      To  be   continued  at   present   level  of  effort. 

Honors    and  Awards:      None 

Ptjblications :      None 
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MMJAL  REPORT 
■July  1,  1971  through  June  30,  1972 

Infectious  Diseases  Branch,  CScFR 
National  Institute  of  Neurological 
Diseases  and  Stroke 
John  L.  Sever,  M.D.,  Ph.D. 


Introduction; 


The  Infectious  Diseases  Branch  was  created  December  22,  1971,  by  a 
"block  transfer"  of  the  Section  on  Infectious  Diseases  from  the  Perinatal 
Research  Branch.   The  Branch  is  responsible  for  research  in  four 
principal  areas : 

1-  Epidemiological  -  Laboratory  Studies  of  Perinatal  Infections 
and  Pediatric  Diseases 

Specifically:   Devislops  and  utilizes  large  scale  microbiological 
methods  to  study  and  relation  between  viral,  protozoa,  bacterial 
infections,  and  birth  defects,  related  abnormalities,  and 
pediatric  diseases. 

2.  Primate  and  Small  Animal  Studies  of  Infections 

Specifically:   Conducts  investigations  with  pregnant  and  non- 
pregnant animals  using  infectious  materials.  A  number  of 
different  animal  species  are  inoculated  with  Ariruses,  protoza, 
and  bacteria  to  produce  antisera  to  these  agents  and  to  determine 
the  effects  of  the  microorganisms  on  the  animals  and  fetal  tissues. 

3-   Chronic  Infections  -  Tissue  Culture  and  Experimental  Animals 

Specifically:   Investigates  recovery  of  infectious  agents  and 
chromsome  changes  using  tissue  specimens  from  patients  under  care 
at  the  Clinical  Center,  NIH  and  other  materials  submitted  by 
collaborating  and  ancillary  investigatories .   Correlates  this 
Information  with  clinical  findings,  studies  using  tissue  culture, 
biochemical  tests,  electron  microscopy  and  experimental,  as  well 
as,  with  the  seroepidemiologic  findings  of  studies  of  chronic 
infections  and  diseases. 

h.      Volunteer  -  Vaccine  -  Prevention  Investigations 

Specifically:   Studies  the  effects  of  specially  selected  viruses 
in  human  volunteers  and  other  populations.  Detennines  disease 
spectrum  and  mechanism  of  pathogenicity,  prepares  prototype  human 
antisera,  determines  means  of  transmission,  investigates  possible 
development  of  vaccines,  and  other  methods  of  prevention  or 
possible  therapy  for  these  agents. 
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SUMMARY  OF  PROEESSIOWAL  OR  SCIEICTIFIC  ACCOMPLISHMENIS 
A.  FIHDIMGS 

Some  of  the  scientific  findings  that  were  reported  by  the  Branch  during 
this  fiscal  year  included: 

1.  Isolation  of  Rubella  Virus  From  Placentas  and  Throat  Cultures 
of  Infants 

A  prospective  study  of  2,U88  children  following  the  196^-1965 
epidemic  showed  that  2  out  of  every  100  had  rubella  virus 
infection  of  the  placenta  at  birth.   Rubella  virus  was  also 
isolated  from  6  throat  cultures  obtained  from  359  infants  and  a 
congenital  syndrome  was  present  in  2  of  the  6  patients .   This  is 
the  first  complete  longitudinal  study  associating  placental 
infection,  newborn  infection,  and  pregnancy  outcome  for  rubella. 

2.  Detection  of  Vertical  Transmission  of  Serum  Hepatitis  (Australia 
Antigen)  From  Mother  To  Baby 

In  a  study  of  I8  women  with  hepatitis  during  pregnancy  in  the 
Collaboration  Study,  the  occurrence  of  vertical  transmission  of 
Australia  Antigen  and  the  presence  of  this  antigen  in  the  cord 
sera  was  demonstrated  for  the  first  time.   The  transmission  of 
the  antigen  was  not  associated  with  clinical  hepatitis  in  the 
newborn  period.   Additional  serologic  studies  of  262 
institutionalized  patients  with  mental  retardation  of  various 
etiologies  show  that  10^  were  positive  to  Australia  Antigen  by 
the  Complement  Fixation  Test.   While  3^^  out  of  I38  patients  with 
Down's  syndrome  were  positive,  none  of  the  27  specimens  from 
pregnant  women  who  delivered  children  with  Down's  syndrome  were 
positive  for  antigen. 

3-  Development  of  a  Primate  System  (Cebus  Monkey)  Which  For  "the 
First  Time  Permits  the  Study  of  Genital  Hei-pes  Virus  Infection 
and  Congenital  Herpes 

Genital  infection  was  produced  experimentally  in  all  of  10  female 
Cebus  monkeys  studied.  Previous  attempts  with  other  monkeys  have 
been  for  the  most  part  unsuccessful.   Infection  was  proven  by 
"Viral  isolations,  serologic  studies  and  by  the  demonstration  of 
herpetic  vesicles  and/ or  ulcers  on  the  Amlva  and  the  vagina,  as 
well  as,  moderate  cervicitis.   In  addition,  a  number  of  the  Cebus 
monkeys  developed  skin  lesions,  subsequent  to  the  appearance  of 
the  genital  infection.   Reinoculation  of  Herpes  Virus  Type  II 
frequently  resulted  in  reoccurrence  of  vaginal  lesions  despite 
the  presence  of  serum  neutralizing  antibody.   The  lesions 
produced  in  the  Cebus  monkey  parallel  closely  the  disease 
observed  in  human  genital  infections.   This  model  now  permits  the 
study  of  the  mechanisms  of  transmission  and  pathogenesis  of  the 
infection  in  the  human  adult,  fetus  and  newborn.   It  is  of  great 
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interest  in  studies  of  Herpes  II  and  cancer  of  the  cervix. 
Because  of  the  value  of  this  system  the  NCI  has  funded  a 
longitudinal  study  of  cancer  in  Heroes  reinfected  monkeys. 
This  joint  WIKDS  -  WCI: study  is  now  in  progress. 

h.     Development  of  a  Hemabsorption  Test  For  Herpes  Type  I  and  Herpes 
Type  II  Antibody 

A  micro  indirect  hemagglutination  test  was  developed  for  the 
determination  of  Herpes  Type  I  and  Type  II  antibody.   This  method 
has  been  needed  for  the  study  of  congenital  herpes,  as  well  aS;, 
central  nervous  system,  herpes  infections.   It  is  also  of  great 
value  for  investigations  of  cancer  of  the  cervix.   This  rapid, 
specific  method  is  now  being  used  extensively  in  our  studies  of 
perinatal  herpes  virus  infections. 

5.  Micro  Indirect  Hemagglutination  Test  for  Cytomegalovirus 

In  an  effort  to  obtain  flexability  and  ease  of  performance  the 
indirect  hemagglutination  technique  was  studied  and  demonstrated 
to  be  useful  and  specific  for  cytomegalovirus .   This  method  has 
already  been  widely  accepted  and  is  now  for  the  most  part, 
replaced  the  Complement  Fixation  Test  which  was  heretofor  used 
for  this  infection.   We  are  now  using  this  method  for  all  studies 
of  congenital  and  acquired  cytomegalovirus  infections. 

6.  Antibody  Response  in  Rabbits  Can  Be  Used  to  Identify  Vaccine  or 
Wild  Strains  of  Rubella  Virus 

The  inoculation  of  New  Zealand  White  Rabbits  with  low  passage 
wild  rubella  virus  strains  or  vaccine  strains  gives  significant 
differences  in  antibody  response  and  viral  shedding.   The 
differences  can  be  used  as  markers  of  strain  differences  and  for 
studies  of  mechanisms  of  the  attenuation.   The  low  passage  wild 
virus  strains  produce  high  antibody  levels,  and  variable  amounts 
of  virus  shedding.   The  vaccine  strains  result  in  little  or  no 
antibody  response  and  no  virus  shedding.   These  markers  are 
exceedingly  important  to  the  development  of  vaccines  and  the 
manufacturer  and  control  of  vaccine  production  and  licensing. 

7-   Progressive  Antibody  Increases  to  Measles  During  the  Course  of 
Subacute  Sclerosing  Panencephalitis  (SSPE) 

The  extraordinary  elevation  of  serum  and  spinal  fluid  measles 
antibody  titers  in  patients  with  Subacute  Sclerosing  Panencephalitis 
has  been  found  to  be  useful  in  the  diagnosis  of  the  disease. 
With  these  tests,  brain  biopsies  are  no  longer  needed  to 
establish  the  diagnosis.   Studies  of  patients  in  various  stages 
of  SSPE  demonstrate  an  increase  in  spinal  fluid  antibody  through 
the  four  stages  of  the  disease.  It  appears  therefore,  that 
infection  of  the  brain  is  partially  contained  throughout  the 
illness,  but  some  antigen  is  constantly  released. 
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8.  A  new  Test  With  Spinal  Fluid  to  Detect  Measles  Antibody  and 
Diagnosis  SSPE 

A  double  diffusion  Gel  Preceptation  Test  was  reported  which 
provides  an  easy^  rapid  and  reliable  procedure  for  the  diagnosis 
of  Subacute  Sclerosing  Panencephalitis.  The  test  is  based  on 
the  preceptation  of  rubeola  antibody  with  a  high  titer  SSPE 
measles  -virus  antigen.   The  sensitivity  of  the  test  is  comparable 
to  the  sensitivity  of  rubeola  complement  fixation  and 
hemagglutination  inhabition  determinations  on  unconcentrated 
spinal  fluid.   The  method  could  now  be  available  to  hospitals  or 
institutions  if  the  antigen  were  prepared  commercially  or  by  a 
national  center. 

9.  Isolation  of  Suppressed  Measles  Virus  From  Lymph  Mode  Biopsies 
of  Patients  With  Subacute  Sclerosing  Panencephalitis 

Measles  virus  was  isolated  in  mixed  cultures  of  lymph  node  cells 
from  SSPE  patients  which  were  mixed  with  He La  cells.   The  agent 
was  isolated  by  cocultiva,tion  from  biopsy  specimens  of  2  of  5 
patients  with  Subacute  Sclerosing  Panencephalitis.   The  recovery 
of  the  virus  in  the  lymph  nodes  demonstrates  that  the  suppressed 
measles  virus  infection  observed  in  SSPE  is  not  restricted  to 
the  brain  alone.   The  presence  of  latent  intracellular  measles 
virus  in  lymph  node  cells  suggest  a  tolerant  infection  with 
specific  defectiA/ieness  of  the  cellular  immunity. 

10.  Use  of  Cytosine  Arabinoside  in  Congenital  Cytomegalovirus 
Infection 

Two  infants  ^vith  congenital  cytomegalovirus  infection  were 
treated  with  cytosine  arabinoside  in  an  attempt  to  eradicate  the 
virus  and  there  by  possibly  prevent  further  neurologic  deteration. 
In  one  case  there  was  modification  of  virus  excretion  during  and 
after  therapy.  The  other  patient  stopped  excreting  cytomegalo- 
virus at  the  onset  of  therapy^  but  appeared  to  harbor  the  virus 
in  the  white  cells  after  therapy.   Toxicities  with  this  drug 
included  vomiting,  neutropenia,  and  thrombocytopenia.   The  drug 
adenine  arabinoside  would  appear  to  have  advantages  over 
cytosine  arabinoside  in  that  there  is  less  toxicity  and  higher 
dosages  can  be  administered. 

11.  Demonstration  of  Epidemic  Hepatitis  in  Chronic  Carriers  of 
Australia  Antigen 

rearing  a  major  institutional  epidemic  of  infectious  hepatitis, 
chronic  carriers  of  Australia  Antigen  were  identified  and  found 
to  be  susceptible  to  infectious  hepatitis.   This  observation 
provides  additional  evidence  that  serum  hepatitis  which  has  been 
associated  with  Australia  Antigen  and  infectious  hepatitis  which 
is  not  associated  with  the  antigen  are  immunologically  dissimilar 
and  caused  by  different  etological  agents.   The  antigen  was 


Lv 


present  in  23?^  of  patients  with  Downs'  syndrome  and  6^  of  other 
mentally  retarded  patients .   The  antigen  was  more  prevalent  in 
younger  patients  than  in  older  patients  and  twice  as  prevalent 
in  males  as  in  females. 

12.   Subacute  Sclerosing  Panencephalitis  and  Hypogammaglobulinmenia 

A  5-ysar  old  patient  with  hypogammaglobulinmenia  experienced 
Subacute  Sclerosing  Panencephalitis,   Brain  biopsies  revealed 
that  extensive  inflammatory  infiltrates  and  measles  specific 
fluorescence  was  detected  in  the  brain  material.   Serological 
stud-ies  for  measles  antibodies  were  negative.   Ihe  patient's 
delayed  hypersensitiAd.ty  mechanisms  appeared  to  be  in  tact. 
The  occurrence  of  the  disease  in  the  patient  with  hypogamma- 
globulinmenia suggests  that  the  pathogenesis  of  the  disease  is 
not  related  to  an  increased  antibody  response^  but  indeed  may 
in  part  be  a  reflection  of  a  poor  immunologic  response  to  measles , 

13-  Epidemiology  -  SSPE  Registry 

The  epidemiology  of  SSPE  was  studied,  using  the  first  200  patients 
reported  to  the  registry.   There  is  a  male  to  female  ratio  of  5 
to  1.  The  majority  of  cases  who  had  a  reported  measles  infection 
experienced  their  measles  under  2  years  of  age.  Most  of  the 
patients  came  from  the  southeastern  part  of  the  United  States. 
These  data  suggest  that  SSPE  is  often  associated  mth  the 
occurrence  of  measles  early  in  life,  and  then  a  latent  period  of 
approximately  6  years  before  the  onset  of  disease. 

1^1-.   Transmission  of  Toxoplasmosis  and  Epidemiology  of  the  Disease  in 
Puerto  Rico 

Our  findings  in  the  Collaborative  Study  indicated  high  rates  of 
toxoplasmosis  among  women  born  in  Puerto  Rico  as  opposed  to  women 
bom  in  the  United  States.  As  an  extension  of  these  findings  we 
studied  111  Puerto  Rican  mothers  and  their  children  in  San  Juan, 
Puerto  Rico.  A  total  of  51^  of  the  mothers  and  8^  of  the 
children  were  found  to  have  antibody  to  toxoplasma.   In  this 
group  YCfo   of  the  children  had  intestinal  parasites.   It  appears 
that  toxoplasmosis  is  spread  in  this  population  by  a  fecal-oral 
route  either  from  animals  to  humans,  or  from  humans  to  humans. 
Studies  of  cats  and  the  transmission  from  these  animals  to 
infants  is  now  indicated  based  on  the  present  investigations. 

B.  STUDIES  IN  PROGRESS 

The  Infectious  Diseases  Branch  is  organized  into  six  program  areas: 
Immunology,  Viral  Diseases,  Experimental  Microbiology,  Experimental 
Pathology,  Viral  Biology,  and  Clinical  Investigations.  Each  area  has 
its  own  program  of  research  and  responsible  head  of  the  program. 
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Immunology  Program 

The  Immimology  Program  under  the  direction  of  Dr.  John  Sever  is 
responsible  for  conducting:  Firsts,  the  immunological  testing  relating 
to  the  Collaborati^re  Perinatal  Research  Study.   Second,  the  development 
of  new  immunological  methods  for  the  study  of  perinatal,  pediatric  and 
chronic  infections.   The  present  studies  relating  to  the  Collaborative 
Study  involve  antibody  determinations  for  11  infectious  agents  for  UOOO 
abnormal  pregnancies  and  UOOO  matched  controls.   An  average  of  5  seinin 
specimens  are  available  for  each  pregnancy.   The  viruses  under  test  are: 
Influenza  A,  Mumps,  Rubeola,  Rubella,  Varicella,  Coxsackie  B3^ 
Coxsackie  Bk.      The  Viral  Diseases  Laboratory  of  the  Branch  is 
participating  in  these  inArestigations  by  performing  the  related  testing 
for  Herpes  I,  Herpes  II,  Cytomegalovirus  and  Toxoplasmosis.   These  tests 
■will  be  completed  by  197^-  Further  testing  will  then  proceed  as  needed 
at  a  lower  level  of  effort.   Testing  has  already  been  completed  for  the 
following  abnormal  outcomes:  Abortions,  Stillbirths,  Cataracts,  and 
Congenital  Heart  Disease.   These  results  are  being  analysed.   Studies 
in  progress  include  neonatal  deaths  and  low  birth  weights.  Future 
studies  of  abnormal  pregnancy  outcomes  will  include:   Low  IQ,  Enlarged 
Liver,  Poor  Gross  Motor  Development,  Poor  Fine  Motor  De-velopment,  Hearing 
Deficite  in  Both  Ears,  Visual  Imparament,  Abnormal  Cranial  or  Peripheral 
Nerves,  Cerebal  Palsy,  Delayed  Motor  Development,  Hypotenia,  Non-febrile 
Seizures,  Dyskinesia  and  Atoxia,  Elevated  Bilirubin,  and  Malformations. 

Other  perinatal  studies  conducted  in  the  Immunology  Program  include  the 
investigation  of  immunoglobulin  levels  in  the  cord  sera  of  infants  in 
the  Collaborative  Perinatal  Study  and  the  serological  findings  of 
reported  maternal  clinical  infections  in  relation  to  pregnancy  outcome. 
The  Immunology  Program  has  also  been  conducting  the  serology  relating 
to  the  epidemiology  of  cytomegalovirus  infections  during  pregnancy  in 
a  Collaborative  Study  with  UCLA,  and  it  has  been  providing  the  serological 
support  for  the  other  laboratories  in  the  Infectious  Diseases  Branch. 

Viral  Diseases  Program 

The  Viral  Diseases  Program  under  the  direction  of  Dr.  David  Fuccillo  is 
studying  cytomegalovirus  infection  in  pregnant  women  at  the  Kaiser 
Hospital  in  Los  Angeles.   This  is  a  Collaborative  Study  with  Dr.  Jones 
at  UCLA.   We  have  been  documenting  the  occurrence  of  cervical  and 
urinary  infections  with  CMV  during  the  3  trimesters  of  pregnancy.   This 
data  is  being  correlated  with  information  on  infection  of  the  child  and 
clinical  findings  in  the  infant. 

The  Program  is  also  investigating  the  possible  spread  of  rubella  vaccine 
to  the  developing  fetus.   In  a  Collaborative  Study  with  Drs .  Corson  and 
Bolognese  at  the  Pennsylvania  Hospital,  vaccine  is  given  to  women  who 
are  to  have  therapeutic  abortions  for  other  reasons.   The  products  of 
conception  are  then  studied  for  the  presence  of  rubella  virus.   At 
present,  the  Cendehill  strain  of  vaccine  appears  to  be  quite  satisfactory 
for  use  in  adults,  as  it  rarely  transmits  to  the  placenta. 


Chronic  viral  infections  "with  Herpes  I  and  Herpes  II  appear  to  be  of 
considerable  importance  in  CWS  and  vaginal  infections.   In  collaboration 
with  Investigators  at  St.  Louis  and  Harvard  Medical  Schools,  the 
laboratory  is  investigating  chronic  herpes  in  Bells  palsy ;,  facial 
paralysis,  and  cervical  infection.   Since  the  mechanism  of  chronic 
infection  appears  to  include  imparament  of  delayed  hypersensitivity, 
the  laboratory  is  collaborating  with  Dr.  Bellanti  at  Georgetown 
University  Medical  School  in  studies  of  chronically  infected  tissues 
and  the  effect  of  lymphocytes  from  patients  with  chronic  diseases  on 
these  tissues.  At  present,  rubella  and  rubeola  are  under  investigation. 
This  approach  appears  to  be  particularly  important  in  congenital 
rubella . 

Experimental  Microbiology  Program 

The  Experimental  Microbiology  Program  under  the  direction  of  Dr.  David 
Madden  is  investigating  the  effects  of  serum  and  infectious  hepatitis 
in  the  perinatal  period.   In  collaboration  with  Dr.  Wagler  at  the 
Lynchburg  Training  School,  they  are  determining  the  presence  of 
Australia  Antigen  in  patients  with  various  syndromes  and  neurological 
diseases .   A  major  epidemic  of  infectious  hepatitis  was  also  studied 
and  the  need  for  new  approaches  to  the  use  of  gammaglobulin  in  epidemics 
of  this  tyjie   was  demonstrated  by  these  investigators.  A  report  on  this 
subject  is  in  preparation.  These  findings  are  of  considerable  clinical 
significance. 

The  Program  is  also  studying  the  role  of  mycoplasma  in  perinatal  and 
neurological  diseases.  In  collaboration  with  physicians  at  D,  C 
General,  amniotic  fluid  taken  at  therapeutic  abortion  is  being  tested 
for  mycoplasma  and  other  infectious  agents.  Also,  patients  with  various 
neurological  diseases  are  being  studied  for  the  presence  of  these 
organisms . 

Recently,  the  Program  initiated  studies  of  radioactive  labeled  antigens 
as  a  possible  new  method  for  the  rapid  detection  of  virus  antigens  and 
antibodies.   This  work  requires  the  preparation  of  highly  purified  and 
specifically  labeled  antigens.   These  studies  are  now  in  progress. 

Experimental  Pathology  Program 

The  Experimental  Pathology  Program  under  the  direction  of  Dr.  William 
London  is  utilizing  pregnant  monkeys  for  studies  of  congenital  and 
intrauterine  infections.   Previous  studies  in  this  laboratory  havB 
demonstra,ted  intrauterine  infections  with  rubella  in  monkeys  and 
rabbits.  Present  investigations  center  on  myxo-virus  and  related  agents, 
as  well  as  viruses  which  are  known  to  cause  chronic  infections.   In 
these  studies,  animals  are  inoculated  directly  in  utero  and  the 
infection  of  the  fetus  is  monitored.   The  infant  is  delivered  by 
cesarean  section  and  examined  and  observed  carefully  for  a  number  of 
months.  This  approach  is  proving  to  be  extremely  -valuable  for 
investigations  of  congenital  infections. 
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The  Program  is  also  responsible  for  the  conduct  of  the  "Malnutrition" 
Study.   a?his  is  a  Collaborative  Study  of  MEDS;,  KICHD.   The  study 
involves  the  Office  of  Biometry  and  Dr.  Donald  Cheek  at  John's  Hopkins. 
Low  calorie  and  low  protein  diets  are  causing  infertility  and  pregnancy 
loses.  Moderately  restricted  diets  are  also  effecting  the  developing 
fetuses.   Immunologic  studies  of  the  malnourished  adults  are  now  in 
progress . 

In  1970  the  Program  proposed  the  study  of  the  Cebus  monkey  for  cervical 
herpes  and  cancer  of  the  cervix.   This  study  was  approved  by  WIRDS  and 
has  been  approved  and  funded  by  NCI.   The  study  is  now  in  progress. 
Cebus  monkeys  develop  cervical  lesions  with  herpes  infections.   These 
animals  are  now  being  inoculated  repeatly  in  an  attempt  to  determine 
if  cancer  develops  in  this  way.   Laboratory  tests  are  being  performed 
by  this  laboratory  and  under  contract  with  Dr.  Nahmias  at  Emory 
University. 

Hepatitis  is  being  studied  in  primates.   The  Program  is  working  in 
collaboration  with  Dr.  Robert  Purcell;,  WIAID  and  has  demonstrated  that 
cesarean  derived  animals  can  be  infected  with  this  ArLrus .  Dr.  London 
is  now  studying  vertical  transmission  of  this  infection  in  pregnant 
animals . 

Chronic  blood  poising  and  CMS  effects  are  being  investigated  in  the 
Rhesus  monkey.  High  doses  of  lead  are  being  used  in  young  animals. 

Viral  Biology  Program 

The  Viral  Biology  Program  under  the  direction  of  Dr.  Luiz  Barbosa  has 
been  active  in  the  isolation  of  infectious  agents  from  patients  with 
chronic  diseases.  Dr.  Monique  DuBois,  a  guest  worker,  from  Belgium 
is  supported  by  the  National  Multiple  Sclerosis  Society  to  work  for  2 
years  with  this  laboratory.   She  is  conducting  electron  microscopic 
studies  using  labeled  antibody  to  detect  viruses  in  CMS  and  other 
tissues.   This  laboratory  is  working  on  the  isolation  of  measles  virus 
from  various  tissues  of  patients  with  SSPE .   In  depth,  investigations 
of  Multiple  Sclerosis  and  Progressive  Multifocal  Leukoencephalopathy 
are  in  progress  using  zonal  centifugation  purified  brain  tissues .   The 
zonal  work  is  being  performed  under  contract  with  Electro  Nucleonics 
Company.  Monkeys  are  being  used  in  studies  of  immunologic  responses 
to  SSPE  measles  and  other  antigens  as  well  as  the  blocking  of  cellular 
resistance  by  drugs  and  AI£ . 

The  Program  is  also  studying  specific  antibody  in  congenital  and  CNS 
infections.   They  are  working  in  collaboration  with  Dr.  Bond  at  Electro 
Nucleonics  on  the  development  of  sepharose  separation  of  IgM  for  these 
purposes.   This  method  should  be  of  particular  value  in  serological 
studies  of  perinatal  and  CNS  infections. 

Clinical  Investigations  Program 

The  Clinical  Investigation  Program  under  the  direction  of  Dr.  John 


SevBr  involves  clinical  st^^dies  of  patients  at  the  Clinical  Center,  WIH, 
Childrens  Hospital  of  D.  C.  and  with  other  collaborating  groups 
throughout  the  world.  Patients  and  patient  specimens  are  referred  to 
our  program  for  study.  As  part  of  this  effort,  the  maternal  infections 
reported  in  the  CollaborativB  Study  are  being  investigated  in  detail. 
Semjun  specimens  from  these  pregnancies  are  being  tested  in  the 
Immunology  Laboratory  and  the  pregnancy  outcomes  are  being  determined 
by  nurses  working  for  the  Infectious  Diseases  Branch.   These  studies 
are  showing  an  exceedingly  high  rate  of  Baternal  infections  and  high 
risk  to  the  developing  fetus. 

Human  volunteer  studies  are  being  conducted  on  new  vaccines  and  on 
infectious  agents  including  cytomegalovirus.  A  recent  study  of 
immunologic  response  following  the  administration  of  rubella  and 
rubeola  vaccine  is  providing  high  titer  specific  IgM  antisera,  which 
permits  documentation  of  the  time  of  development  of  the  immune  response 
and  will  provide  direct  information  on  the  possible  usefulness  of  IgM 
testing  for  the  retrospective  diagnosis  of  infection. 

High  risk  pregnancies  are  being  studied  in  collaboration  with  Dr. 
Korones  at  the  University  of  Tennessee.   In  these  investigations 
serum  specimens  are  obtained  bi-weekly  from  newborn  infants  in  the  high 
risk  nursery  at  the  University  of  Tennessee.  Elevated  IgM  levels,  when 
found,  are  used  as  an  index  for  possible  perinatal  infection.   The 
children  are  then  studied  in  detail  for  the  presence  of  infectious 
agents,  and  specimens  are  sent  to  the  laboratories  of  the  Infectious 
Diseases  Branch. 

The  Program  is  also  studying  amniotic  fluid  obtained  at  therapeutic 
abortions  at  D.  C.  General  Hospital  for  the  presence  of  antibody  (igM) 
and  infectious  agents  including  viruses  and  mycoplasma.   The  products 
of  conception  are  also  studied.   This  data  is  correlated  then  with  the 
combined  information  for  the  pregnancy  and  the  laboratoiy  determinations . 

A  clinical  trial  of  Transfer  Factor  for  the  treatment  of  SSPE  is  now  in 
progress  at  the  Clinical  Center,  EIIH.  An  approved  protocol  is  being 
followed  as  a  KIHDS  -  NCI  study.   To  date  J   patients  have  been 
treated.  Longitudinal  observations  will  be  maintained  for  at  least 
1  year  in  each  case.   We  are  pursuing  other  opportunities  for  clinical 
investigation  of  SSPE. 

C.   C0WCLU5I0NS 

Our  various  laboratories  and  programs  are  involved  in  collaborative 
studies  of  perinatal,  pediatric  and  chronic  diseases  of  man.   By  carefully 
selecting  problems  of  major  clinical  importance,  we  are  focusing  our 
capabilities  on  identifying  causes  of  these  diseases  and  methods  for 
their  prevention  or  treatment. 
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CONTRACT  NARRATIVE 
Infectious  Diseases  Branch.  C&FR;,  NINDS 
Fiscal  Year  1972 

DEPARTMENT  OF  PEDIATRICS,  IMIVERSITY  OF  TENNESSEE  (ph43-68-17) 

Title :   Identification  of  Specific  Antibodies  in  the  Serum  IgM 
Fraction  of  High  Risk  Infants 

Contractor's  Project  Director:   Dr.  Sheldon  Korones,  M.D. 

Current  Annual  Level;   $25,720. 

Objective;   The  study  is  designed  to  assess  the  validity  and  clinical 
usefulness  of  specific  tests  for  serum  IgM  for  the  identification  of 
antibodies  to  rubella,  cytomegalovirus,  toxoplasmosis,  herpesvirus  and 
syphilis.   When  these  diseases  are  identified  as  being  present  in  the 
children,  appropriate  therapeutic  approaches  are  used. 

Major  Findings;   The  study  was  initiated  during  the  present  fiscal  year. 
Approximately  9OO  infants  have  been  tested  to  date .  Serial  blood 
specimens  are  collected  twice  each  week  from  each  study  infant  for  the 
duration  of  the  nursery  stay.  Venous  blood  is  obtained  from  infants 
with  IgM  concentration  is  in  excess  of  20  mgm  per  cent  in  the  first  two 
weeks  of  life  and  30  mgm  per  cent  between  the  third  and  fourth  weeks. 
Virus  cultures  are  obtained  from  all  infants  with  high  IgM  levels. 
Clinical  evaluation  data  is  being  maintained  fo]7  correlation  with  the 
serologic  findings. 

Significance  to  NINDS  Program  and  Biomedical  Research:   The  detection 
of  high  risk  infants  with  congenital  infections  is  hampered  by  the  lack 
of  specific  tests  to  identify  these  children.   Recent  studies  have  indi- 
cated that  elevated  IgM  levels  are  present  in  at  least  80  per  cent  of 
children  with  congenital  infection.  The  present  studies  will  provide 
direct  information  as  to  the  usefulness  of  specific  IgM  antibody  deter- 
minations for  five  major  infectious  agents  as  a  means  of  detecting  not 
only  the  possible  presence  of  congenital  infection  but  the  specific 
infection  which  requires  treatment. 

Proposed  Course  of  Project;  The  project  is  in  its  first  year.  We  an- 
ticipate at  least  two  additional  years  of  study  during  which  a  total  of 
2500  infants  will  be  examined. 
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COMPRACT  KAKEIATI'VE 

Infectious  Diseases  Branch,  C&FRj  NIMDS 

Fiscal  Year  1972 

THE  imiVERSITY  OF  CALIFORNIA,  LOS  MGEIiES  (HIH-WINDS-69-4) 

Title:   Infections  in  Pregnancy  and  Infertility 

Contractor's  Project  Director:  Dr.  Margaret  Jones,  M.D. 

Current  .toinual  Level  of  Support:   $29,138. 

Objectives:   The  contractor  vill  analyze  clinical  and  serological  data 
collected  during  the  prospective  study  of  the  effect  of  maternal  viral 
infections  and  pregnancy  outcome  in  approximately  4,500  women.  Serial 
serological  data  is  available  for  five  viruses  for  this  population. 
This  study  was  conducted  in  I959-I963  and  there  is  now  an  opportunity 
for  long  term  followup  for  the  children  whose  mothers  had  serological 
evidence  of  infection. 

The  contractor  will  also  determine  the  frequency  of  viral  infec- 
tions and  chronic  intrauterine  infections  among  cases  of  infertility 
and  controls  as  a  study  of  the  causes  of  infertility. 

Major  Findings:   The  first  phase  of  this  study  was  concentrated  on 
obtaining  serial  blood  specimens  and  clinical  data  for  ^+,500  pregnant 
women.  Serum  specimens  have  now  been  tested  for  antibody  to  five 
viinises .   The  contractor  is  now  in  a  position  to  analyze  the  serologic 
data  in  relation  to  pregnancy  outcome  and  recall  any  children  for  which 
there  is  evidence  of  congenital  infection.  These  children  will  be  re- 
evaluated and  studied  in  depth. 

Through  the  infertility  clinics  of  the  Kaiser  Hospital,  serial 
blood  specimens  and  intrauterine  specimens  are  being  obtained  for 
study.  This  longitudinal  data  will  provide  an  opportunity  to  investi- 
gate the  possible  infectious  etiologies  in  these  cases. 

Significance  to  KINDS  Program  and  Biomedical  Research:   Congenital  in- 
fection is  a  preventable  cause  of  severe  central  nervous  system  and 
other  diseases  in  children.  Elimination  of  this  risk  factor  is  an  ex- 
ceedingly worthwhile  approach  to  the  prevention  of  damage  to  children 
and  the  related  social  and  economic  problems  resulting  from  this  type 
of  damage.   Infertility  is  often  related  to  viral  and  chronic  intra- 
uterine infection  and  is  directly  associated  with  the  production  of 
damaged  children.   These  studies,  therefore,  will  provide  us  opportuni- 
ties for  determining  which  agents  are  the  most  frequent  causes  of  infer- 
tility and  fetal  damage. 

Proposed  Course  of  Project:   The  project  will  run  for  three  years. 
During  the  first  year  there  will  be  emphasis  of  analysis  of  available 
serologic  data  from  the  past  studies  of  4,500  women  and  serologic  tests 
of  serial  specimens  from  women  for  cytomegalovii*us  infection.   There 
will  then  be  greater  emphasis  on  the  studies  of  infertility  in  the  high 
risk  population  at  the  Kaiser  Hospital  in  Los  Angeles. 
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CONTRACT  NARRATIVE 
Infectious  Diseases  Branch,  C&FR,  NINDS 
Fiscal  Year  1972 

THE  JOHNS  HOPKINS  UTJIVERSITY  (PH^3-68-710) 

Title :   Longitudinal  Surveillance  of  Children  with  Congenital  Infection 

Contractor's  Project  Director:  Dr.  Janet  Hardy,  M.D. 

Current  Annual  Level:   0 

Objectives:   The  contractor  will  maintain  longitudinal  surveillance  of 
children  born  during  the  196^+  epidemic  of  rubella  who  have  been  identi- 
fied as  having  congenital  rubella.   These  children  were  originally  stud- 
ied in  conjunction  with  the  Infectious  Diseases  Branch  of  the  National 
Institutes  of  Health  in  I96U-I966.   Serial  specimens  are  being  obtained 
from  the  children  for  virus  isolation  and  antibody  determinations . 
Clinical  evaluation  is  being  obtained  repeatedly  so  as  to  detennine  the 
total  clinical  findings  for  these  children  throughout  a  twelve-year 
period  of  observation. 

Major  Findings :  During  the  first  three  years  of  observation,  it  became 
obvious  that  many  children  who  were  initially  thought  to  be  normal 
showed  damage  after  the  passage  of  time.   In  addition,  high  antibody 
levels  found  in  the  first  year  of  life  frequently  decreased  to  low  or 
undetectable  levels,  thus  making  the  retrospective  diagnosis  of  the 
disease  impossible.   The  present  findings  indicate  much  higher  rates  of 
damage  than  had  been  anticipated.  Most  of  this  damage  is  related  to 
the  more  subtle  manifestations  of  mental  motor  retardation  and  mild  to 
moderate  hearing  deficits. 

Significance  to  the  NINDS  Program  and  Biomedical  Research:   Congenital 
rubella  infection  is  a  preventable  disease.   The  wide  spread  use  of 
rubella  vaccines  should  prevent  the  occurrence  of  epidemics  and  thus 
greatly  reduce  the  frequency  of  the  disease.   Damage  due  to  the  infec- 
tion however,  has  only  been  documented  in  detail  in  recent  years . 
Severe  congenital  infection  has  been  noted  since  19^1  to  be  associated 
with  severe  manifestations  of  the  disease.  More  subtle  disease  entities 
however,  are  now  being  recognized  and  it  is  evident  that  many  of  the 
children  heretofore  classified  as  "etiology  unknown"  are  the  result  of 
unrecognized  intrauterine  infection  with  rubella. 

Proposed  .Course  of  the  Project:   The  project  will  continue  through  the 
twelve  years  of  observation  with  a  repeated  clinical  and  laboratory 
findings  for  final  presentation  in  1976. 
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1.  Infectious  Diseases  Branch 

2 .  Immunology 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  Immunology  of  Perinatal  Infections 

Previous  Serial  Number:  Same 

Principal  Investigators:  Dr.  John  L.  Sever,  IDE,  NINDS 

Dr.  David  A.  Fuceillo,  IDE,  NINDS 

Mrs.  Anita  Ley,  IDE,  NINDS 

Mrs.  Renee  Traub,  IDE,  NIITOS 

Mrs.  Mary  Ruth  Gilkeson,  IDE,  NINDS 

Mrs.  Flora  Moder,  IDE,  NINDS 

Mr.  David  Rubinstein,  OE,  NINDS 


Other  Investigators; 


Cooperating  Units: 


Dr.  Gabriel  Castellano,  MBD 

Dr.  Janet  Hardy,  Baltimore,  Md. 

Dr.  Delores  Mendez-Cashion,  Puerto  Rico 

Dr.  Margaret  Jones,  Los  Angeles,  California 

Dr.  Paul  Terasaki,  UCLA,  Los  Angeles,  California 

Collaborating  Institutions  in  the  Perinatal  Research  Study 

Laboratory  of  Infectious  Diseases,  NIAID 
NICHD 

UCLA  Medical  School 

Johns  Hopkins  University  Medical  School 

Kaiser  Hospital,  Los  Angeles 

University  of  Puerto  Rico  Medical  School 


Man  Years! 


Total : 

Professional: 
Other : 


13.5 
5.5 
8 


Project  Description; 


Objectives;  The  purposes  of  this  study  is  to  determine  Insofar  as  possible  the 
role  of  infections  and  immunity  in  the  production  of  abnormal  pregnancy  out- 
comes. To  accomplish  this,  12  collaborating  institutions  in  the  Perinatal 
Research  Study  plus  two  special  cooperating  groups  in  separate  studies  have 
been  obtaining  specimens  of  blood  and  tissue  throughout  pregnancy,  at  delivery, 
post  partum,  and  at  set  Intervals  thereafter.  These  sera  are  tested  to 
determine  the  antibody  responses  of  the  patients  during  pregnancy  and  post 
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partum  and  then  to  relate  this  serological  Information  to  the  clinical  data 
for  the  pregnancy  and  child.   In  addition,  serum  specimens  from  the  children 
were  obtained  at  one  year  of  age  from  10,000  study  pregnancies.   Sera,  throat 
swabs,  and  urine  specimens  were  also  obtained  from  approximately  5,000  preg- 
nancies.  Placental  specimens  were  obtained  from  2,500  pregnancies.   In  special 
cases  when  congenital  infection  is  suspected  on  the  basis  of  clinical  or 
laboratory  findings,  throat  swabs  and  blood  specimens  are  obtained  from  the 
children.   Immunoglobulin  determinations  are  performed  with  the  cord  blood 
specimens  from  the  children  and  specific  antibody  determinations  are  also  made 
with  these  specimens. 

Methods  Employed;   To  accomplish  this  program,  blood  specimens  were  obtained 
from  pregnant  women  at  set  Intervals  throughout  pregnancy  and  post  partum. 
Completeness  of  the  sets  of  sera  is  determined  at  the  Serum  Center  of  the 
Infectious  Diseases  Branch.   Data  for  the  58,000  patients  in  the  Collaborative 
Perinatal  Research  Study  show  that  specimens  are  available  from  9A . 2%  of  the 
patients.  An  average  of  5  blood  specimens  is  available  for  each  patient.   Each 
specimen  consists  of  4  vials  with  3  ml  of  serum  in  each.   For  this  Study  then, 
there  are  approximately  300,000  serum  specimens  and  almost  a  million  and  a  half 
vials  of  sera.   There  are  an  additional  5,000  patients  studied  to  date  at  the 
Kaiser  Hospital  in  Los  Angeles  and  approximately  3,000  under  study  at  the 
Johns  Hopkins  Medical  School  in  Baltimore,  Maryland.  All  specimens  are  stored 
at  -20°  C  until  tested  and  a  complete  filing  record  concerning  basic  patient 
information  and  the  status  of  the  serum  available  is  maintained  through  a 
computer  system  by  the  Serum  Center  of  the  Branch. 

In  addition  to  the  serum  specimens,  serial  urine  and  throat  specimens  were  also 
obtained  on  a  large  majority  of  the  patients  in  the  two  special  studies.  These 
are  being  studied  for  direct  virus  isolation  along  with  swabs  obtained  from  the 
children  at  the  time  of  birth. 

To  date,  approximately  50  publications  have  resulted  from  the  analysis  of  the 
data  from  these  studies.   The  serological  method  most  frequently  employed  is 
the  complement  fixation  test  with  the  use  of  viral  antigens.   The  test  is  very 
versatile  and  can  be  performed  rapidly  and  provides  broad  coverage  for  a  great 
many  of  the  more  than  130  viruses  which  are  known  to  be  of  Importance  to  man. 
Antigens  were  prepared  for  most  of  these  viruses  and  tests  of  specificity  were 
conducted  with  animal  sera.   In  additon  to  the  complement  fixation  method, 
hemagglutination  inhibition  tests  are  used  for  many  viral  serological  determina- 
tions when  greater  specificity  is  needed,  neutralization  methods  are  employed. 
Indirect  fluorescence  is  also  used  for  some  of  the  studies.   Virus  isolation  is 
conducted  with  tissue  culture  or  inoculation  of  experimental  animals. 

All  tests  are  reproduced  completely  and  a  minimum  of  95%  agreement  within  two- 
fold variation  as  required.  All  sera  showing  significant  changes  in  antibody, 
together  with  any  sera  which  did  not  reproduce  are  tested  the  third  time. 

At  present,  we  are  engaged  in  a  large  scale  two-year  study  designed  to  inves- 
tigate infection  and  immunity  in  relation  to  4,000  normal  children  in  the  study 
and  4,000  matched  controls.   The  crude  print-out  of  abnormal  patients  has  been 
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obtained  from  the  Collaborative  Perinatal  Research  Study  (PRE)  and  this  is  being 
reviewed  in  detail  by  nurses  and  physicians  from  the  IDE  for  more  complete  in- 
formation. 

From  study  records,  the  specific  abnormalities  under  study  Include  abortions, 
stillbirths,  cataracts,  congenital  heart  disease,  neonatal  deaths,  low  blrth- 
welght  (1,000-1,500,  1,500-2,000  grams),  IQ  below  50,  IQ  50-69,  enlarged  liver, 
malformations,  retarded  gross  motor  development,  retarded  fine  motor  develop- 
ment, hearing  deficit  in  both  ears,  visual  impairment,  cranial  or  peripheral 
nerve  damage,  cerebral  palsy,  delayed  motor  development,  hypotonia  with  poor 
deep  tendon  reflexes,  non-febrile  seizures,  dyskinesia  and  ataxia,  hearing 
deficit  in  one  ear,  and  elevated  bilirubin.  The  specimens  from  the  mothers 
of  these  children  and  from  the  children  themselves  along  with  carefully  matched 
controls  are  being  studied  for  antibody  to  11  antigens.  These  antigens  Include 
Influenza  A,  rubeloa,  rubella,  mumps,  Coxsackle  B3,  Coxsackle  B^  varicella, 
toxoplasmosis,  cytomegalovirus,  herpes  Type  I,  and  herpes  Type  II.  All  of 
these  agents  are  known  or  suspected  to  be  responsible  for  damage  in  the 
perinatal  period.  All  laboratory  work  is  being  performed  under  code.  The 
data  is  being  analyzed  by  Mrs.  Gllkeson  and  Mr.  David  Rubinstein. 

A  second  approach  is  the  study  of  reported  viral,  bacterial,  and  protozoal  in- 
fections In  pregnant  women  in  the  Study.   Serological  tests  are  used  to  document 
these  reports.  The  data  is  then  correlated  with  the  pediatric  findings. 
Approximately  2,500  cases  of  reported  viral  infections,  3,000  bacterial  Infec- 
tions and  several  hundred  protozoal  Infections,  are  under  investigation. 
Clinical  data  is  being  abstracted,  serological  tests  are  being  performed  in 
order  to  document  these  infections.  There  are  also  approximately  1,200  patients 
identified  with  a  positive  serology  for  syphilis.  These  are  being  studied  In 
detail . 

The  third  approach  is  to  Identify  the  children  with  elevated  IgM  levels  In  the 
newborn  period  and  then  to  correlate  these  findings  with  pregnancy  outcome, 
clinical  performance  of  the  child,  and  specific  serological  tests  for  IgM  anti- 
body. Almost  30,000  cord  sera  have  been  tested  for  IgM  antibody  and  approxi- 
mately 1,200  show  elevated  levels.  These  are  now  being  studied  in  detail. 

Major  Findings:  Placentas  from  approximately  2,500  births  collected  at  five 
collaborating  institutions  after  the  1964-65  rubella  epidemic  were  tested  for 
presence  for  rubella  virus.  The  virus  was  isolated  from  13  (0.52%)  of  the 
specimens.  The  study  then  permitted  the  identification  of  the  rate  of 
congenital  infection  to  be  approximately  1  in  200  pregnancies.  The  children 
were  studied  in  detail  and  evidence  for  congenital  rubella  was  documented  at 
birth  and  at  four  months  of  age.  Rubella  virus  was  isolated  from  many  of 
these  children.  This  approach  permitted  the  prospective  investigation  of  the 
frequency  of  congenital  Infection  and  associated  clinical  findings. 

A  serologic  survey  for  Australia  antigen  and  antibody  was  conducted  to 
determine  the  frequency  with  which  this  hepatitis-associated  antigen  was 
present  in  pregnant  women  with  clinical  hepatitis  and  the  frequency  with 
which  the  infection  was  transmitted  to  the  developing  fetus.  Eighteen  women 
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were  identified  who  had  had  hepatitis  during  pregnancy.   Two  of  these  women 
had  the  antigen  present  in  the  serum  specimens  which  were  submitted  for  study. 
One  of  the  children  had  antigen  in  the  cord  serum,  but  was  without  clinical 
hepatitis.   These  studies  demonstrated  for  the  first  time  the  vertical  trans- 
mission of  the  Australia  antigen  associated  with  hepatitis.  None  of  27  serum 
specimens  from  pregnant  women  who  delivered  children  with  Down's  syndrome  was 
positive  for  the  antigen.   This  finding  was  Important  because  of  the  previously 
reported  possible  association  of  hepatitis  with  the  occurrence  of  Down's 
syndrome.   In  a  further  investigation  of  262  institutionalized  patients  with 
mental  retardation  of  various  etiologies,  10%  were  positive  to  Australia  antigen 
by  the  complement  fixation  test,  while  34.1%  of  138  patients  with  Down's 
syndrome  were  positive.   The  association  of  Australia  antigen  with  Down's 
syndrome  then  appears  to  be  an  acquired  phenomenon  not  related  to  maternal 
infection  and  not  present  in  the  newborn. 

A  seroepidemlologlc  study  of  toxoplasmosis  was  conducted  in  the  Collaborative 
Perinatal  Research  investigation  in  which  we  found  a  high  prevalence  of  anti- 
body to  toxoplasmosis  among  women  from  Puerto  Rico.   Studies  conducted  by  our 
laboratory  with  Dr.  Dolores  Mendez-Cashion  of  the  University  of  Puerto  Rico 
School  of  Medicine  indicated  that  children  become  infected  with  toxoplasmosis 
in  Puerto  Rico  between  six  months  and  two  years  of  age.  Approximately  50% 
of  the  dogs  and  cats  studied  had  evidence  of  infection.   In  this  study  of 
antibody  and  intestinal  parasites  in  Puerto  Rlcan  children,  it  was  found  that 
a  third  of  the  children  had  evidence  of  parasitic  infestation  by  two  years  of 
age.   Fifty-one  percent  of  the  mothers  and  8%  of  the  children  were  found  to 
have  antibody  to  toxoplasma.  Attempts  to  Isolate  toxoplasma  in  mice  by  feeding 
material  from  children  with  stools  was  unsuccessful  and  there  was  no  correla- 
tion between  contact  with  animals  and  presence  of  antibody  to  toxoplasmosis. 
The  further  longitudinal  study  of  children  ages  12-36  months  coupled  with  study 
of  their  animal  contacts  is  now  in  progress. 

Cytotoxic  (HLA)  antobidles  present  in  the  serum  of  women  with  various  abnormal 
pregnancy  outcomes  and  matched  controls  were  studies  with  Dr.  Paul  Terasaki, 
UCLA..  A  total  of  3.5%  of  women  who  were  pregnant  for  the  first  time  had 
antibodies,  however,  this  increased  to  16  to  21  percent  when  the  gravidities 
were  three  or  more.   These  studies  Indicate  that  antlfetal  tissue  antibodies 
are  present  in  these  pregnancies. 

Collaborating  Studies;  A  primary  deficit  in  the  data  from  the  Collaborative 
Perinatal  Research  Study  has  long  been  recognized  as  the  late  registration  of 
the  Study's  patients.   Since  only  20%  of  the  patients  registered  during  the 
first  trimester  of  pregnancy,  it  is  Impossible  to  document  adequately  the 
infectious  disease  experience  of  the  patient's  during  the  first  trimester. 
To  provide  data  on  the  first  trimester  of  pregnancy  and  high-risk  pregnancies, 
an  additional  cooperative  study  was  initiated  with  the  Infectious  Diseases 
Branch.   This  is  a  study  of  viral  infections  in  pregnancy  of  Dr.  Margaret  Jones, 
UCLA,  at  the  Kaiser  Hospital,  Los  Angeles,  California. 
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In  addition  to  this  study,  the  collaboration  of  the  Infectious  Diseases  Branch 
and  the  Kaiser  Hospital  In  Oakland  vd.th  Dr.  Yerushalmy  has  been  part  of  the 
program  since  its  initiation  in  1959. 

A  second  deficit  of  the  Perinatal  Research  Study  has  been  the  lack  of  serial 
blood  and  tissue  specimens  from  children  with  known  congenital  infection.  For 

this  reason,  a  special  investigation  was  initiated  with  Dr.  Janet  Hardy  at  the 
Johns  Hopkins  Medical  School  to  provide  longitudinal  surveilance  of  children 
with  congenital  infections  to  determine  the  clinical  course,  as  well  as  the 
antibody  levels.  Immunologic  responses,  and  shedding  of  infectious  agents  in 
these  children. 

Significance  of  the  Program  to  the  Institute;  The  use  of  micro-serological 
techniques  for  a  large  group  of  new  viruses  provides  an  opportunity  to  inves- 
tigate the  disease  caused  by  viruses  which  are  either  difficult  to  isolate  or 
resistant  to  evaluation  because  the  clinical  effects  are  delayed  until  a  long 
time  after  the  infection  has  subsided.   In  addition,  the  availability  of  new 
immunologic  techniques  provides  the  unique  opportunity  to  detect  immunologic 
deficits  and  to  determine  the  presence  of  Intrauterine  infections  on  the  basis 
of  immunologic  response.  This  data  can  then  be  correlated  and  analyzed  as  in 
relation  to  the  possible  causes  of  birth  defects.  The  application  of  this 
type  of  analysis  has  provided  valuable  information  on  the  epidemiology  of 
virus  infections  in  relation  to  abnormal  pregnancy  outcomes  and  is  constantly 
giving  us  new  Insights  into  the  causes  of  damage  to  the  central  nervous  system 
and  possible  means  of  prevention  of  this  and  other  damage  to  the  developing 
fetus  and  newborn. 

Proposed  Course  of  the  Project;  The  combined  immunologic  virologic  program 
will  continue  at  a  very  Intense  rate  during  the  next  two  years.  Duriag  that 
time  we  plan  to  perform  the  great  majority  of  tests  which  are  needed  in  rela- 
tion to  the  Collaborative  Perinatal  Research  Study.   Subsequent  testing  will 
then  be  limited  to  special  studies  in  depth  and  the  intensive  investigations 
in  relation  to  the  cooperative  study  at  the  Kaiser  Hospital  in  Los  Angeles 
at  the  Johns  Hopkins  Medical  School 

The  three  approaches  which  are  being  emphasized  now  Include: 

1.  A  special  two-year  commitment  to  perform  serological  tests  on 
4,000  abnormal  pregnancies  and  4,000  matched  controls  using  11 

antigens.   The  abnormal  children  have  been  identified  and  the 
laboratory  is  now  in  the  process  of  conducting  these  tests. 

2.  Special  testing  of  IgM  levels  from  30,000  cord  sera  from  children 
in  the  Collaborative  Study  and  in  the  cooperative  studies.  This  work 
provides  an  index  for  Identifying  children  with  possible  congenital 
infections  so  that  more  specific  testing  can  then  proceed.  These  in- 
vestigations are  now  well  under  way  and  will  be  continued  during  the 
next  two  years. 
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3.  A  correlation  of  clinically  reported  Infections  In  pregnancy  with 
serological  findings  for  the  pregnancy,  Immunologic  determinations,  and 
pregnancy  outcome.   These  studies  are  now  in  progress  and  should  be  com- 
pleted for  the  most  part  within  the  next  two  to  two-and-one-half  years. 

Honors  and  Awards:   None 

Publications: 

Catalano,  L.W.,  Jr.,  Fucclllo,  D.A.,  Traub,  R.G.,  and  Sever,  J.L.: 
Isolation  of  Rubella  Virus  from  Placentas  and  Throat  Cultures  of 
Infants.   Obst.  Gynec.  Vol.  38,  No.  1,  July  1971,  pp.  6-14. 

Newman,  S.J.,  Madden,  D.L.,  Gitnlck,  G.L.,  and  Sever,  J.L.:   A 
Serological  Survey  for  Australia  Antigen  and  Antibody.  Amer.  J. 
Dis.  Child.   Vol.  122,  Aug.  1971. 

Newman,  S.J.,  Fucclllo,  D.A.,  Sever,  J.L.,  London,  W.T.,  and 
Mendez-Cashion,  D.:   A  Serological  and  Epidemiological  Study  of 
Toxoplasmosis  in  Puerto  Rican  Children.   Clinical  Proceedings  of 
Children's  Hospital,  28:  2,  pp.  A7-53,  February  1972. 

Sever,  J.L.,  and  Terasakl,  P.I.:  Maternal-Fetal  Incompatibility. 
III.  Central  Nervous  Systen  and  Cardiac  Anomalies.   Proc.  Ath 
International  Histocompatibility  Workshop.   In  Histocompatibility 
Testing  1970.  Munksgaard,  Copenhagen. 


22  V 


Serial  No.  NDS  (CF)-61  ID  835 

1.  Infectious  Diseases  Branch 

2.  Clinical  Investigations 

3.  Bethesda,  Maryland 


Project  Title: 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Clinical  Investigations  with  Human  Volunteers  and  and  Other 
Populations  Using  Viruses,  Vaccines,  and  Chemotherapeutlc 

Agents . 


Previous  Serial  Number:   Same 

Principal  Investigators:  Dr.  John  L.  Sever,  IDB,  NINDS 

Dr.  Dale  Dletzman,  IDB,  NINDS 


Other  Investigators; 


Dr.  David  A.  Fuccillo,  IDB,  NINDS 

Dr.  Ernest  Krayblll 

George  Washington  University  Medical  School 

Washington,  D.C. 

Dr.  Robert  Miller,  NIH,  NCI 


Dr.  Paul  McCallln 
Kaiser  Hospital,  Hawaii 


Cooperating  Units: 


Bureau  of  Prisons,  Dept.  of  Justice 
Petersburg  Federal  Reformatory 
(Dr.  J.  S.  Goldberg,  Chief  Medical  Officer) 
Kaiser  Hospital,  Honolulu,  Hawaii 
Lynchburg  Training  School,  Lynchburg,  Va. 


Man  Years: 

Total         1 
Professional:   .5 
Other:         .5 

Project  Description; 

Objectives;  To  study  new  prophylactic  and  therapeutic  materials  for  the  pro- 
ventlon  and  control  of  infectious  diseases.  To  study  the  safety,  antigenicity, 
communlcablllty,  and  immunogenicity  of  candidate  vaccines. 

Methods  Employed;  Human  volunteer  studies  are  conducted  in  collaboration  with 
the  Federal  Bureau  of  Prisons.  These  studies  are  reviewed  and  approved  by  the 
Clinical  Research  Committee  and  the  Medical  Board  of  the  National  Institutes 
of  Health  and  the  Medical  Review  Board  of  the  Federal  Bureau  of  Prisons. 
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Vaccines  and  chemotherapeutlc  agents  which  appear  to  warrant  further  Investiga- 
tions are  then  utilized  In  clinical  studies  of  other  special  patient  groups. 
In  addition,  clinical  studies  of  epidemic  are  Investigated  as  a  means  of 
Identifying  the  role  of  Infectious  agents  In  the  production  of  perinatal  and 
pediatric  disease  states. 

Major  Findings;  The  drug  cytoslne  arablnoslde  was  studied  In  two  Infants  with 
congenital  cytomegalovirus  Infection.   One  case  appears  to  have  had  some 
modification  of  virus  excretion  during  the  period  of  therapy.   The  second 
patient  stopped  excreting  cytomegalovirus  just  prior  to  therapy,  but  continued 
to  harbor  the  virus  In  the  white  blood  cells  after  therapy.  Toxicities  noted 
Included  vomiting,  neutropenia,  and  thrombocytopenia. 

A  major  Institutional  epidemic  of  Infectious  hepatitis  was  studied  at  the 
Lynchburg  Training  School,  Lynchburg,  Virginia.   Chronic  carriers  of  Australia 
antigen  were  Identified  and  found  to  be  susceptible  to  Infectious  hepatitis. 
This  observation  provided  additional  evidence  that  serum  hepatitis,  which  is 
not  associated  with  the  antigen,  are  Immunologically  dissimilar  and  caused  by 
different  etiologlc  agents.   The  Institutional  frequency  and  pattern  of 
Australia  antigenemia  was  reported.  The  antigen  was  present  in  23  percent 
of  patients  with  Down's  syndrome  and  in  6  percent  of  other  mentally  retarded 
patients.   The  antigen  was  more  prevalent  in  younger  patients  than  in  older 
patients  and  twice  as  frequent  in  males  as  in  females. 

Gamma  globulin  was  studied  as  prophylaxis  against  rubella-induced  congenital 
anomalies  in  conjunction  with  Investigators  at  the  Kaiser  Hospital  in 
Honolulu.   Low-  and  hlgh-tltered  losts  of  gamma  globulin  were  tested  In  a  total 
of  83  women  who  were  exposed  to  rubella.  No  patient  developed  clinical  rubella, 
5  had  seroconversions  and  none  had  Infants  with  congenital  rubella.  Among  9A9 
other  pregnant  women,  34  percent  were  susceptible,  6.7  percent  had  sero- 
conversions and  1  percent  had  clinical  rubella. 

Significance  of  the  Program  to  the  Institute;  Volunteers  studied  provide  the 
basic  data  necessary  to  evaluate  potential  chemotherapeutlc  agents  and  vaccines. 
They  also  provide  invaluable  information  on  the  course  of  infection  in  man. 
Utilization  of  this  information  then  in  clinical  studies  provides  the  necessary 
bridge  to  the  implementation  of  therapeutic  approaches  which  originated  in  the 
laboratory,  are  brought  through  the  volunteer  studies  and  then  finally  are 
taken  to  patient  population. 

Proposed  Course  of  the  Project;   The  additional  studies  will  be  performed 
utilizing  rubeola  vaccines  to  determine  antibody  response.   Clinical  studies 
will  continue  on  utilization  of  various  drugs  for  the  prevention  or  treatment 
of  congenital,  pediatric,  and  perinatal  infections  in  man. 

Honors  and  Awards:   None 
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Publications; 

Krayblll,  E.N.,  Sever,  J.L.,  Avery,  G.B.,  and  Movassaghl,  N.: 
Experimental  Use  of  Cytosine  Arabinoside  in  Congenital 
Cytomegalovirus  Infection.  Pediatrics,  Vol.  80,  No.  3, 
pp.  A85-587,  March  1972. 

Dietzman,  D.E.,  Matthew,  E.B.,  Madden,  D.L.,  Sever,  J.L., 
Rostafinski,  M.,  Bouton,  S.M.,  and  Nagler,  B.:  The  Occur- 
rence of  Epidemic  Infectious  Hepatitis  in  Chronic  Carriers 
of  Australia  Antigen.  Pediatrics,  Vol.  80,  No.  4,  Part  I, 
pp.  577-582.  April  1972. 

McCallin,  P.F.,  FACOG,  Fuccillo,  D.A.,  Ley,  A.C.,  Gilkeson,  M.R., 
Traub,  R.G.,  and  Sever,  J.L.:  Gammaglobulin  as  Prophylaxis 
Against  Rubella-Induced  Congenital  Anomalies.  Ob.  &  Gyn., 
Vol.  39,  No.  2,  Feb.  1972,  pp.  185-189. 

Sever,  J.L.  and  Miller,  R.W. :   Safety  of  Vaccines:   Short-  and 
Long-Term  Evaluations.  Proc.  Inter.  Conf.  Appl.  Vaccines  Ag. 
Viral,  Rick.  Bact.  Dis.  of  Man.  Pp.  432-435.   (Scientific 
Publication  PAHO  No.  226,  1971) 
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1.  Infectious  Diseases  Branch 

2.  Experimental  Pathology 

3.  Bethesda,  Maryland 


PHP-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Experimental  Animal,  Tissue  Culture,  Histopathological 
and  Serological  Investigation  of  the  Role  of  Viruses 
and  other  microorganisms  in  the  Perinatal  Period, 

Previous  Serial  Number:   Same 

Principal  Investigators:   Dr.  William  T.  London,  IDB,  NINDS 

Dr.  John  L.  Sever,  IDB,  NI'^IDS 
Dr.  David  A.  Fucclllo,  IDB,  NINDS 

Other  Investigators:  Mrs.  Anita  C.  Ley,  IDB,  NI^^TDS 

Mrs.  Blanche  Curfman,  IDB,  NI^TDS 

Cooperating  Units:  Dr.  Stephen  Kent 

Department  of  Pathology 
George  Washington  University 
Washington,  D.C. 

Dr.  J.  M.  Rice 

Bioassay  Section,  EPB,  NCI 

Dr.  Neal  H.  Levitt 

Virology  Division 

U.S.  Army  Medical  Reseasrch  Institute  of 

Infectious  Diseases 
Fort  Detrlck,  Frederick,  Maryland  21701 

Man  Years : 

Total:  5 

Professional:    1.5 
Other:  3.5 

Project  Description: 

Objectives:   To  study  the  role  of  viruses  and  other  microorganisms  In  the 
perinatal  period,  the  Infection  of  gravid  and  nongravid  animals  of  several 
different  species  by  parenteral  routes  with  various  viruses  and  other  micro- 
organisms to  determine  the  effects  of  these  agents  on  the  animals  and  their 
fetal  tissues. 

Attempt  to  recover  Inoculated  agents  from  the  various  animals  and  fetal 
tissues  and  the  correlation  of  these  relsolatlon  with  time  (in  gestation) 
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of  inoculation  and  dosage  given.  Correlate  these  findings  with  gross  and 
histopathological  findings.   Correlate  all  of  this  information  with 
serological  findings. 

Methods  Employed:   An  investigation  of  the  role  of  viruses  and  other  micro- 
organisms in  the  perinatal  period  by  the  continual  use  of  experimental 
animals;  tissue  culture  techniques;  histopathological  studies;  and  serological 
testing. 

Special  quarantine  facilities  are  maintained  to  prevent  feral  animals  going 
through  quarantine  from  becoming  infected  with  endemic  diseases  such  as 
rubeola  and  cytomegalovirus.  A  serological  defined  breeding  colony  of  Rhesus 
monkeys  is  maintained  to  provide  susceptible  pregnant  females  for  inoculation. 

Pregnant  mice,  rabbits  and  monkeys  are  being  inoculated  by  various  routes 
with  viruses  and  other  microorganisms,  and  held  in  isolation  chambers  through- 
out the  experiment.   These  animals  are  being  observed  and  serum  samples,  liver 
biopsy,  spinal  fluid  and  throat  swabs  are  checked  for  evidence  of  disease 
and/or  effects  on  fetal  tissue. 

Virus  isolation  investigations  utilizing  tissue  culture  to  recover  viruses 
from  tissues  and  fluorescent  antibody  technique  to  study  the  location  of 
virus  infection  produced  in  experimental  animals  are  being  employed. 

Major  Findings:   The  intracerebral  inoculation  into  the  fetus  of  time-pregnant 
Rhesus  monkeys  with  a  low-passage  myxovirus-produced  infection  with  antibody 
response  in  both  fetus  and  mother.   Hydrocephalus  was  observed  in  five  fetuses 
when  they  were  delivered  at  term  by  cesarean. 

Low-passage  mumps  virus  inoculated  intracerebrally  into  the  fetuses  of  Rhesus 
monkeys  produced  an  infection  that  resulted  in  abortion  of  six  out  of  twelve 
test  animals.   The  remaining  animals  showed  good  serum  antibody  levels,  but 
no  histopathological  lesions  similar  to  the  hamster  model  could  be  found. 

Polylnosinlc  -  Polycytidyllc  Ribonucleic  acid  (Poly  I:C)  complexed  with 
Poly-D-lyslne  was  studied  as  a  prophylactic  and  therapeutic  material  in  mice 
inoculated  with  mouse  cytomegalovirus  (MCMV) .   Administering  a  prophylactic 
treatment  (24  hours  before  virus  Inoculation)  and  followed  by  a  treatment 
regiment  over  a  period  of  several  days,  mice  treated  with  Poly  I:C  - 
Poly-D-lyslne  had  significantly  less  mortality  than  animals  treated  with 
Poly  I:C  alone  or  saline  alone.   However,  protection  was  not  observed  if 
treatment  was  begun  as  late  as  24  hours  postinoculatlon  of  MCT^TV. 

Significance  to  the  Program  of  the  Institute:   A  program  using  experimental 
animals,  tissue  culture  techniques,  and  histopathological  investigations 
compliments  the  strict  serological  approach  being  used  on  human  sera  obtained 
from  the  Collaborative  Study  and  thus  balances  the  investigations  of  the  role 
of  viruses  and  other  microorganisms  in  the  perinatal  period.   It  presents  the 
direct  means  of  investigation  of  these  agents  which  may  contribute  to 
perinatal  pathology. 
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Proposed  Course  of  the  Project:   Further  studies  usln"  myxoviruses  Inoculated 
into  pregnant  Rhesus  monkeys  are  now  In  progress.   Several  other  viral  agents 
such  as  the  vaccine  strain  of  Venezuelan  Equine  Encephalomyelitis  Virus,  Reo 
Virus  Type  1,  Parlnfluenza  Type  2,  and  Coxsackie  B3  Virus  will  be  inoculated 
into  pregnant  monkeys . 

Honors  and  Awards:   None 

Publications:   London,  W.T.,  Rice,  J.M.,  and  Sever,  J.L.:   An  Improved 
Procedure  for  Preparation  of  Poly  l:Poly:C:  Poly-D-lyslne  Complexes  and 
Their  Applications  to  Experimental  Ct-V'J   Infection  in  Mice. 

Antimicrobial  Agents  and  Chemotherapy  (In  Press). 

Catalano,  L.W.,  London,  W.T.,  Rice,  J.M.,  and  Sever,  J.L.:   Prophylactic  and 
Therapeutic  Use  of  Poly(I) -PolyCC)  [Poly-D-lyslne]  Against  Herpesvirus 
Encephalitis  in  Mice. 


29  V 


Serial  No.  NDS  (CF)-65  ID  1270 

1.  Infectious  Diseases  Branch 

2 .  Immunology 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Toxoplasmosis:   Serological  and  Clinical  Studies 

Previous  Serial  Number:   Same 

Principal  Investigator:  Dr.  John  L.  Sever,  IDB,  NINDS 

Other  Investigators:  Dr.  Joseph  S.  Drage,  PRE,  NINDS 

Cooperating  Units:   Section  on  Pediatric  Neurology,  PRB,  NINDS 

Man  Years: 

Total:  .4 
Professional :  . 2 
Others :        . 2 

Project  Description: 

Objectives:  This  study  relates  to  antibody  titer  In  pregnant  women  to  abnormal 
pregnancy  outcomes.  A  total  of  23,000  women  have  now  been  studied. 

Methods  Employed:  The  computer  analysis  of  multiple  variables  relating  to 
toxoplasmosis  In  pregnancy  outcome  has  been  used .  The  serologic  data  Is  being 
correlated  with  pregnancy  outcomes. 

Major  Findings:   Within  the  group  of  47  patients  with  high  titers  or  signif- 
icant Increases  in  antibody  titers,  5  were  found  to  have  definite  toxoplasmosis 
and  10  were  suspected  of  having  possible  toxoplasmosis.  There  were  Increased 
rates  of  stillbirths  and  neonatal  deaths.   The  acquisition  of  antibody  to  toxo- 
plasmosis was  strongly  correlated  with  age  and  race. 

Proposed  Course  of  the  Project:   Publication  of  complete  analysis. 

Honors  and  Awards:  None 

Publ Icat ions :  None 
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1.  Infectious  Diseases  Branch 

2.  Clinical  Investigations 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  Epidemiologic  Studies  of  Perinatal  Infections 

Previous  Serial  Number:   Same 

Principal  Investigators:  Dr,  John  L.  Sever,  IDB,  NINDS 

Mrs.  Dorothy  Edmonds,  RN,  IDB,  NINDS 

Other  Investigators:  Dr.  Jonelle  Rowe,  IDB,  NINDS 

Dr.  Jonas  Ellenberg,  OB,  NINDS 

Cooperating  Units:  Collaborative  Perinatal  Research  Study 

Kaiser  Hospital,  Los  Angeles,  California 
Kaiser  Hospital,  Hawaii 

Kaiser  Hospital,  Oakland,  California 

Man  Tears: 

Total :  2 
Professional:  2 
Other :        0 

Project  Description: 

Objectives:  Utilize  information  from  collaborative  and  cooperative  studies 
to  identify  pregnancies  complicated  by  maternal  infections  or  infections  in 
childhood.  To  further  delineate  these  cases  by  serological  testing  and  to 
determine  the  outcome  of  these  pregnancies  in  relation  to  the  infections 
which  have  been  defined. 

Methods  Employed:  Primary  material  utilized  for  these  studies  are  the  clinical 
records,  serum  and  tissue  specimens  obtained  during  pregnancy  and  the  pediatric 
period  of  observation.   Serologic  data  developed  by  the  immunology  laboratories 
is  correlated  with  the  clinical  infonnation  from  the  collaborating  groups. 
Data  is  analyzed  in  cooperation  with  the  Office  of  Biometry,  NINDS. 

Major  Findings:  Chronic  Infection  has  been  demonstrated  to  be  present  in  the 
central  nervous  system  of  children  Infected  with  rubella  virus  in  utero. 
Possible  Importance  of  this  in  the  production  of  permanent  brain  damage 
is  now  under  Investigation. 
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At  least  a  dozen  viruses  have  been  Identified  as  being  of  Importance  In  the 
perinatal  period.   The  specific  rates  of  the  occurrence  of  these  Infections 
appear  to  be  excess  of  5  percent  of  the  total  pregnancies.  As  many  as  10 
percent  of  the  children  with  microcephaly  and  mental  retardation  may  be 
associated  with  these  perinatal  infections. 

Rubella  vaccine  has  been  studied  In  pregnant  women.  There  has  been  no  evidence 
of  transmission  of  vaccine  virus  to  the  fetus  when  the  Cendehlll  strain  of 
virus  was  used . 

Significance  of  the  Program  of  the  Institute;   The  identification  of  clinically 
reported  cases  of  infection  provides  an  immediate  tool  for  analyzing  the  effects 
of  perinatal  and  pediatric  infections  on  the  development  of  the  child.  The 
epidemiologic  studies  which  are  possible  because  of  the  large  numbers  of 
patients  in  the  collaborative  and  cooperating  studies  provide  the  necessary  data 
base  for  thes  types  of  investigations.   Special  studies  are  initiated  in 
populations  where  high  frequencies  of  infection  or  abnormal  pregnancy  outcomes 
have  been  noted. 

Proposed  Course  of  the  Project:   Special  emphasis  is  being  placed  on  a  study 
of  approximately  2500  women  with  clinically  reported  infections  during  preg- 
nancy. The  clinical  information  for  the  children  through  8  years  of  age  is 
now  being  analyzed  in  detail  for  the  purpose  of  associating  the  reported 
clinical  Infections  with  the  serological  data  for  these  pregnancies  and  the 
performance  of  the  child  during  the  first  8  years  of  life. 

Honors  and  Awards:   None 

Publications: 

Sever,  J.L.:  Viruses  and  Embryos.   Reprinted  from  "Methods  for 
Teratologlcal  Studies  in  Experimental  Animals  and  Man"  edited  by 
H.  Nishimura  and  J.  R.  Miller,  Igaku  Sholn  Ltd.,  Tokyo,  1969. 

Sever,  J.L.:  Virus  Infections  and  Malformations.   Fed.  Proc. 
Vol.  30,  No.  1,  Jan. -Feb.  1971. 

Sever,  J.L.:   Evaluation  Du  Pronostic  Foetal  Chez  La  Femme  Attelnte 
de  Rubeole  Pendant  La  Grossesse.  Abord  Pratique.   La  Revue  De 
Medeclne,  May  1971. 

Sever,  J.L.:   Studies  of  Vertical  Transmission  of  Rubella  Vaccines. 
Canadian  Jour,  of  Public  Health,  Monograph  Supplement.   Sept.  1971. 

Catalano,  L.W.,  and  Sever,  J.L.:   The  Role  of  Viruses  as  Causes 
of  Congenital  Defects.  Ann.  Rev.  of  Microbiology,  Vol.  25,  1971. 

Pp.  255—282. 

A ^""^^ -,«;!;•'  Viral  Teratogens:  A  Status  Report.   Hosp.  Prac. 
April  1970,  Vol.  5,  No.  A,  pp.  75-83. 
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Sever,  J.L.:   Persistent  Central  Nervous  System  Infection  by  a 
Virus:  Rubella.   Reprinted  from  Immunological  Disorders  of  The 
Nervous  System  Res.  Publ.  A.R.N.M.D.,  Vol.  XLIX,  pp.  365-372,  1971. 
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1.  Infectious  Diseases  Branch 

2.  Viral  Diseases 

3.  Bethesda,  Maryland 

PHF-NI" 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Epidemiology  of  Cytomegalovirus  Infection  During  Pregnancy 
and  Repeat  Abortions 

Previous  Serial  Number :   Same 

Principal  Investigators:   Dr.  David  A.  Fucclllo 

Other  Investigators:   Dr.  John  L.  Sever 

Mrs.  R,  Traub 
Mrs.  Moder 
Mr.  F.  West 

Cooperating  Units:   Dr.  Margaret  H.  Jones 

UCLA,  Los  Angeles,  California 

Man  Years : 

Total:         3 
Professional:   1.5 
Other:         1.5 

Project  Description: 

Objectives:   Cytomegalovirus  is  known  to  be  one  of  the  viruses  causing 
congenital  abnormalities.   However,  very  few  studies  have  been  done  to 
determine  when  during  the  gestational  period  that  infections  is  most  critical 
to  produce  an  abnormal  outcom.e.   Also,  very  little  is  known  about  the  commu- 
nicability  of  C?W  to  other  members  of  the  familv  from  a  congenitally  infected 
infant. 

Methods  Employed:   A  total  of  2,000  pregnant  women  will  be  studied. 

For  Mothers  -  sera  and  urine,  throat  and  cervical  swabs  will  be  secured 
for  culture  at  enrollment,  at  about  22-2A  weeks  gestation,  at  delivery, 
and  6-8  weeks  post  partum.   Placental  full  thickness  specimen  will  be 
secured  also  for  virus  isolation  study,  if  possible. 

For  Infants  -  urine  within  first  24  hours  of  birth.   If  cytomegalovirus 
is  isolated,  repeat  urine  and  blood  sera  at  A-6  weeks,  6  months,  and 
12  months. 
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For  Parents  and  Siblings:-  If  virus  Is  Isolated  from  Infants  urine  at 
birth,  blood  and  urine  specimens  vd.ll  be  secured  from  both  parents  and 
from  siblings  when  Infant  Is  4-6  weeks  of  age. 

Major  Findings:   Completion  of  data  collection  and  laboratory  specimens  Is 
not  yet  accomplished.   Six  of  the  mothers  enrolled  will  not  deliver  until  the 
end  of  April.   About  40  post  partum  examinations  will  remain  to  be  done  after 
April. 

Of  the  mothers  delivered  between  February  1969  and  July  1971,  seroconversion 
has  been  documented  on  10,  two  of  which  occurred  between  the  first  and  second 
trimester  of  pregnancy.   In  addition,  four-fold  rise  In  titer  (C.F.)  In  3 
others,  positive  cultures  from  cervical  swabs  on  3  others  and  from  tissue  on 
1,  and  urine  on  another.   The  remainder  of  the  specimens  submitted  on  those 
18  mothers  are  to  be  rechecked  serologically.   Slides  from  cervical  swabs 
have  been  prepared  for  microscopic  study  for  many  of  these  mothers. 

Significance  to  the  Program  to  the  Institute:   The  results  from  these  studies 
will  help  determine  what  effect  CMV  Infection  has  on  abnormal  pregnancy  out- 
comes and  also  provide  valuable  Information  on  the  epidemiological  aspects  of 
virus  Infection. 

Proposed  Course  of  the  Project:   Studies  should  be  completed  with  an  adequate 
number  of  mothers  who  have  sero  converted  during  pregnancy.   If  this  number 
Is  too  small  to  be  significant,  then  the  total  number  of  patients  should  be 
Increased. 

Honors  and  Awards:   None 

Publications:   None 
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3.0 
l.A 

2.S 


Project  Description : 


Objectives:   To  establish  whether  persistent  or  tolerant  viral  infections  are 
associated  with  chronic  diseases  such  as  Bell's  palsy,  amyotrophic  lateral 
sclerosis,  Creutzf eldt-Jakob  disease,  progressive  multifocal  leukoencephal- 
opathy,  and  multiple  sclerosis. 

To  purify  and  concentrate  P^fL  and  SSPu!  viruses  and  examine  these  agents 
electron  microscopically,  biochemically,  and  antlgenically  in  parallel  with 
the  conventional  forms  of  these  viruses. 
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To  attempt  the  transmission  of  MS  to  S?F  mice  and  sheep,  using  Intracerebral 
inoculation  of  10%  honogenate  prepared  with  'plaque"  areas  from  brain  autopsy 
material. 

131 
To  trace  the  possible  anti-brain  activity  of  MS  immunoglobulin,  using  I 

labelled  MS  serum  to  Inoculate  Rhesus  monkevs  for  brain  autoradiography. 

To  develop  an  animal  model  system,  to  study  the  immunopathogenesis  of  SSPE  as 
well  as  possible  teraphentic  approaches. 

To  conduct  epidemiological  survey  concerning  the  occurrence  of  SSPE  during 
the  1960-70  decade. 

To  evaluate  the  role  of  cellular  immunity,  homoral  immunity,  and  interferon  in 
protecting:  experimental  animals  asainst  neurotropic  measles  virus. 

Methods  Employed:   Brain  specimens  from  well-documented  cases  of  MS,  PML,  ALS, 
SSPE,  etc.,  were  homo9:enized  to  a  10%  stispenslon  and  inoculated  intracranlally 
in  groups  of  5  rhesus  monkey  fetuses  during  the  first  one-third  of  gestation 
when  the  animals  are  expected  to  be  immunologically  Immature  and  hence  more 
susceptible  to  infectious  aj^ents.   These  fetuses  were  carried  to  term  and, 
immediately  after  birth,  one  animal  was  killed  and  examined  histopatholopically 
for  CNS  lesions.   The  remaining  animals  were  carefully  observed  for  clinical 
symptoms,  abnormal  behavior,  and  antibodv  pattern.   A  2-year  follow-up  has 
been  scheduled. 

Brain  tissue  from,  patients  with  encephalopathies,  muscle  from  patients  with 
polymyositis,  and  l>nnph  nodes  from  individuals  with  SSPE  and  MS  were  examined 
by  electron  microscopy,  fluorescent  microscopy  and,  whenever  possible,  cultured 
in  vitro.   These  tissue  cultvires  were  submitted  to  virologlc  and  serologic 
assays,  inoculated  into  exDeri"iental  animals,  and  cocultivated  with  human 
diploid  and  heteroploid  cell  lines  in  efforts  to  isolate  and  identify  intra- 
cellular agents. 

Brain  autoples  from  patients  with  P^n.  and  known  to  contain  intranuclear  virus 
were  frozen  and  thawed  three  times,  the  nuclei  extracted  and  disrupted  by 
physical  means.   Muclear  extracts  were  isopvcnlcally  banded  in  CsCl  and 
fractions  examined  under  the  electron  microscope.   Fractions  containing  the 
papovavlrus  were  used  to  immunize  guinea  pigs  in  order  to  produce  monospecific 
antisera  intended  to  identify  the  virus.   The  peroxidase-coupled  antitibody 
technique  was  perfected  for  measles  virus  and  it  is  expected  to  become  a 
valuable  tool  when  utilized  with  these  guinea  pig  antisera  and  PML  brain 
tissue.   Similar  approach,  but  using  zonal  centrifugatlon  to  purify  the  virus, 
was  planned  for  SSPF  and  is  awaiting  approval  of  the  necessary  contract.   The 
same  technique  is  expected  to  be  utilized  to  study  particulate  fractions  of 
MS  brain. 

Comparative  studies  between  SSPE  measles  and  prototype  measles  virus  were 
conducted  in  efforts  to  establish  whether  or  not  the  SSP'"  isolates  have 
markers  to  distlnsulsh  them  from,  laboratorv  strains  of  measles. 
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A  questionnaire  concerning  the  occurrence  of  SSPE  since  1960  was  sent  to 

neurologists,  pediatricians  and  pediatric  neurolof!ists  at  104  medical  centers 

throughout  the  USA.  Data  was  analyzed  in  our  laboratory  and  at  the  University 
of  Tennessee. 

In  order  to  investicjate  a  possible  impairment  of  cellular  immunity  in  SSPE 
patients,  an  in  vitro  lymphocyte  assay  was  conceived  and  efforts  initiated 
to  obtain  a  measles  chronically-infected  cell  line  necessary  to  evaluate 
lymphocyte  measles-specific  delayed  hvpersensivity. 

Major  Findings:   Viroloelcal  studies  with  SSP^  lymph  node  biopsies  resulted 
in  the  isolation  of  measles  virus  and  in  the  demonstration  of  an  unidentified 
bullet-shaped  virion  in  the  cytoplasm  of  several  stroma  cells.   The  measles 
virus  was  isolated  in  mixed  cultures  with  HeLa  cells.   This  finding  suggests 
that  SSPE  is  a  systemic  infection  with  possible  specific  defectiveness  of  the 
cellular  immunity. 

Virus  isolation  studies  documented  a  case  of  SSPE  in  a  hypogammaglobulinemic 
patient.   The  occurrence  of  the  disease  in  this  patient  suggests  that  the 
pathogenesis  of  SSPE  is  not  antibody  mediated  as  suspected  previously. 

Picornavirus-like  crystals  were  seen  by  electron  microscopy  in  several  muscle 
biopsies  from  patients  with  polymyositis.  Mixed  cultures  of  muscle  cells  and 
simian  cells  were  prepared  in  attemnts  to  isolate  viruses.  A  papovavirus  was 
purified  from,  a  P'^IL  brain  autoDsy  and  subsequently  used  to  inoculate  laboratory 
animals.   The  purification  was  achieved  by  banding  the  virus  in  CsCl  (1.6  grs/ 
ml).   Spectrophotometry  and  electron  microscopy  monitoring  resulted  in  a  rather 
pure  virus  preparation  of  approximately  10^  intact  particles/5  grams  of  tissue. 

Both  tissue  suspension  and  the  purified  virus  were  used  to  inoculate  a  variety 
of  tissue  culture  systems  which,  after  months  of  careful  follovr-up,  were 
considered  free  of  P"tT^  virus  as  monitored  by  cellular  changes  and/or  presence 
of  intranuclear  particles. 

The  search  for  biological  markers  to  distinnuish  SSPE  isolates  from  conven- 
tional measles  virus  proved  unsuccessful.   Marked  differences  between  SSPE 
strains  were  noted  by  various  parameters,  indicatin'^  strain  dissimilarities 
as  great  or  even  greater  than  those  previously  observed  between  laboratory 
strains  of  measles  virus. 

Epidemiological  studies  involving  over  250  SSPE  patients  and  dozens  of  medical 
institutions  produced  the  following  major  findings:   1)  the  frequency  of  SSPE 
was  approximately  1:1,000,000  during  1060-1P70-  2)  concentration  of  patients 
in  the  southeastern  part  of  the  USA;  3)  the  age  of  onset  of  the  disease  was 
7.2  years:  4)  a  3.3:1  male/female  ratio;  and  5)  early  measles  infection 
(•^3  years  of  age)  in  the  majority  of  patients. 

Significance  to  the  Program  of  the  Institute:   The  development  of  mixed  cell 
cultures  to  unmask  latent  infections  provides  an  excellent  methodology  for  the 
study  of  chronic  diseases  of  possible  viral  etiologies. 
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The  presence  of  a  latent,  intracellular  measles  virus  In  the  lymph  node  of 
patients  with  SSPE  suggests  a  tolerant  Infection  with  deficiency  of  the  delayed 
hypersensitivity.   This  finding  should  lead  to  detailed  examination  of  the 
Immune  competence  of  SSPE  patients  as  well  as  that  of  Individuals  with  other 
CMS  Illnesses. 

The  understanding  of  slow  virus  Infections  of  the  CNS  will  depend  upon  purifi- 
cation of  the  suppressed  form  of  these  agents  followed  by  careful  biochemical 
and  biophysical  analysis.   To  accomplish  this  goal,  the  use  of  zonal  centrlfuga- 
tlon  for  cellular  fractionation  should  be  emphasized. 

Proposed  Course  of  the  Project:   Special  emphasis  will  be  placed  upon  a  brain 
culture  research  program.   Investigation  of  the  mechanism  of  pathogenesis  and 
possible  immune  deficiencies  in  patients  with  neurological  diseases  will  be 
conducted.   Our  selection  of  patients  with  multiple  sclerosis,  Parkinson's 
Disease,  progressive  multifocal  leukoencephalopathy,  and  amyotrophic  lateral 
sclerosis  is  supported  by  the  existing  data  which  suggest  possible  viral 
etiologies  for  each  of  these  diseases.   Tissue  specimens  and  blood  from 
patients  will  be  provided  through  collaborative-contract  arrangements  with 
investigators  throughout  the  country. 

The  possible  viral  etiology  for  MS  will  be  exhaustively  investigated.   Since 
the  pathology  of  Visna  and  MS  are  similar,  and  reverse  transcriptase  was 
found  in  tissues  Infected  with  Visna  virus,  we  intend  to  determine  whether 
this  viral  enzyme  is  present  in  spinal  fluid  and  brain  tissue  of  MS  patients. 
In  addition,  molecular  hybridization  studies  with  MS  tissue  and  tissue  culture 
will  be  initiated  to  search  for  virus  "fingerprints"  such  as  messenger  RNA, 
virus  specific  DMA  or  RNA.   These  homology  assays  would  be  conducted  with  MS 
purified  DMA  and  RNA  in  presence  of  labelled  measles  RNA  and  possibly  labelled 
varicella-zoster  DNA.   The  latter  viruses  are  at  present  the  best  candidates 
since  serologic  surveys  indicated  that  MS  patients  have  elevated  measles  and/ 
or  zoster  antibody  levels. 

In  a  second  approach,  MS  gamma  globulins  will  be  coupled  to  tracers 
(fluorescein  and  peroxidase)  and  used  in  a  direct  antigen-antibody  test  with 
MS  brain  tissue  culture.  Using  the  electron  microscope  and  UV  microscope,  we 
can  determine  and  identify  antigenic  sites  in  the  MS  brain  tissue  culture. 

Third,  in  a  more  direct  fashion,  we  will  utilize  experimental  animals  known  to 
be  surgically  acceptible  to  slox-i   neurotropic  agents  (scrapie,  visna)  to 
Inoculate  MS  brain  preparations.   These  animals  will  Include  SPF  mice  and 
Icelandic  sheep. 

Utilizing  the  mixed  culture  technique,  we  hope  to  determine  whether  it  is 
possible  to  release  suppressed  virus  from  these  chronic  neurologic  diseases 
and  to  gain  a  further  understanding  of  the  pathogenesis  of  latent  infections 
of  the  CMS.   Antibody  levels  and  competence  of  lymphocytes  from  patients  will 
he  examined,  using  the  standard  techniques. 
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The  SSPE  strain  of  measles  virus  will  be  studied  In  laboratory  animals  and 
efforts  will  be  directed  at  the  development  of  an  animal  model  system  for  this 
disease. 

Honors  and  Awards:   None 
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44-A6,  May  1^71  (In  Portuguese). 

Horta-Barbosa,  L.,  Hamilton,  R.,  Wittig,  B.,  Fucclllo,  D.,  Sever, 
J.L.,  and  Vernon,  M.L.:   Subacute  Sclerosing  Panencephalitis: 
Isolation  of  Measles  Virus  From  Lymph  Node  Biopsies.   Science 
173:   840-841,  No.  399^),  August  1971. 

Horta-Barbosa,  L.,  Sever,  J.L.,  Fucclllo,  D.A.:   Chronic  Viral 
Infections  of  the  Central  Nervous  System.   JA^-IA  218:  1185-1188, 
No.  8,  November  1^71. 

Hanlssian,  B.A.,  Jabbour,  J.T.,  Garcia,  J.H.,  and  Horta-Barbosa, 
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Vol.  220,  No.  7,  pp.  959-qfi2,  May  15,  1972. 
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Price,  R.,  Chernik,  N.L.,  Horta-Barbosa,  L.,  and  Posner,  J.: 
Herpes  Simplex  Encephalitis  in  an  Anergic  Patient.   Neurology 
(Submitted). 
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Project  Title:   Investigation  of  the  Role  of  Mycoplasma  ssp. 
in  Perinatal  and  Neurological  Diseases. 

Previous  Serial  Number:   Same 

Principal  Investigators:   Dr.  David  L.  Madden 

Dr.  William  T.  London 
Dr.  John  L.  Sever 
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i.on 

Project  Description: 

Objectives:   To  study  the  role  of  mycoplasma  in  diseases  of  man,  particularly 
those  associated  with  perinatal  disease,  infertility,  or  neurological  disease. 
To  develop  animal  models  and  to  determine  the  pathogenesis  of  these  diseases. 
To  develop  new  tests  for  identification  of  mycoplasma. 

Methods  Employed:   Vaginal  and  oral  ST<7abs  were  obtained  from  monkeys  on  a 
monthly  basis.   These  swabs  were  cultured  in  standard  mycoplasma  media. 
Isolated  cultures  were  Identified  by  metabolic-inhibition  test.   Serum  from 
abortion  techniques,  and  swabs  from  the  resulting  abortions  are  being  studied 
for  the  presence  of  mycoplasma.   Small  pieces  of  biopsy  material  from  a  variety 
of  neurological  diseases,  or  secondary  tissue  cultures  are  being  studied  for 
the  presence  of  mycoplasma.   These  include  such  diseases  as  SSPE,  ALS,  MS,  and 
AJ  disease.   These  tissues  are  being  cultured  in  standard  mycoplasma  media, 
and  the  isolated  cultures  are  beinp  identified  by  standard  techniques. 

Major  Findings:   Mycoplasma  were  seldom  Isolated  from  the  vaginal  tracts  of 
pregnant  monkeys.   On  the  other  hand,  mycoplasma,  predominantly  Mycoplasma 
orale  type  2,  were  usually  recovered  from  the  oral  swabs.  Mycoplasma  were  not 
usually  recovered  from  the  oral  swabs  of  infants  until  8  to  10  weeks  after 
birth,  and  no  mycoplasma  were  recovered  from  the  genital  tracts  of  these 
infants  up  to  A  months  (length  of  the  Study). 
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Neither  T-strain  nor  classical  mycoplasma  has  been  recovered  from  35  amniotic 
fluids  obtained  durlnp  the  saline  abortion  procedure.   Classical  type  myco- 
plasma have  been  recovered  from  5  of  the  7  abortions  that  have  been  studied. 

Five  Isolations  of  mycoplasma  have  been  made  from  two  of  five  cases  of  ALS 
studied.   These  Isolates  came  from  primary  tissue  culture  cells  of  biopsy 
material.   By  cluorescent  antibody  technique,  these  Isolates  all  appear  to 
be  of  the  same  serological  type,  and  by  both  fluorescent  antibody  techniques 
and  metabollc-lnhlbltlon  tests,  they  seem  to  be  serologically  distinct  from 
the  common  tissue  culture  contaminants  and  the  five  common  human  mycoplasma 
strains. 

Significance  to  the  Program  of  the  Institute:   A  program  devoted  to  studying 
the  effects  of  mycoplasma  in  various  diseases  complements  the  vlrologlcal 
studies  currently  being  done.   This  study  and  its  support  given  to  other 
investigators  may  help  to  more  accurately  define  the  role  of  mycoplasma  and 
other  agents  in  disease. 

Proposed  Course  of  the  Project:   Further  studies  are  being  done  on  the 
association  of  mycoplasma  in  normal  deliveries.   Effects  are  underway  to 
initiate  a  study  to  determine  the  role  of  mycoplasma  in  infertility  and 
repeat  abortion.   The  mycoplasma  Isolated  from  ALP  will  be  identified  as  to 
taxonomlcal  position.  Attempts  to  define  the  role  of  mycoplasma  in  neuro- 
logical diseases  will  be  continued.  Continued  efforts  will  be  made  to  apply 
new  tehnlques  in  the  identification  of  mycoplasma  and  mycoplasmal  diseases. 

Av7ards  and  Honors:   None 

Publications: 

Madden,  D.L.,  Horton,  R.E. ,  and  McCullough,  N.B.:  Exposure  of 
Germfree  and  Conventional  Chickens  to  the  SA  Serotype  of  Avian 
>fycoplasma.   Avian  Diseases,  16:  A28-A38,  1972. 
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Project  Description; 

Objectives:  To  determine  the  role  of  delayed  hypersensitivity  (cellular 
immunity)  in  chronic  viral  infections. 

Methods  Employed:  Macrophage  migration  tests  (Ml),  lymphocyte  transformation 
and  lymphotoxin  assay  were  used  in  this  study. 

Major  Findings:   Satisfactory  tests  for  hypersensitivity  for  mumps  and 
vaccinia  viruses  were  developed.   No  satisfactory  test  could  be  developed 
for  rubeola  virus . 

Significance  of  the  Program  to  the  Institute;  Prior  to  the  development  of 
these  tests,  no  satisfactory  tests  were  available  for  measuring  cellular 
immunity  in  humans  to  virus  antigens .  Unfortunately,  some  of  the  virus 
systems  such  as  rubeola  do  not  lend  themselves  to  performance  with  these  in 
vitro  methods.   Thus,  for  diseases  such  as  subacute  sclerosing  panencephalitis 
and  multiple  sclerosis  it  is  not  possible  to  determine  the  cellular  immune 
state  of  the  patient  for  measles. 

Proposed  Course  of  the  Project;  This  project  has  been  terminated.  It  will 
be  reinitiated  if  and  when  further  advances  are  made  on  in  vitro  methods  for 
determining  delayed  hypersensitivity  to  viral  antigens. 
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Serial  No.  NDS  (CF)-70  ID  1849 

1.  Infectious  Diseases  Branch 

2.  Clinical  Investigations 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  Chronic  Infection  with  Cytomegaloviruses  in  Man  and  Animals 

Previous  Serial  Number:  Sarae 

Principal  Investigator:  Dr.  Donald  Henson,  IDB,  NINDS 


Other  Investigators: 


Cooperating  Units: 


Dr.  John  L.  Sever,  IDB,  NINDS 
Dr.  David  A.  Fuccillo,  IDB,  NINDS 

NIH,  NCI 

Dr.  Edward  Henderson 

Dr.  Ronald  Yankee 

Dr.  Stuart  Siegel 

Dr.  Arthur  Levine 
Armed  Forces  Institute  of  Pathology 

Dr.  A.  J.  Strano 


Man  Years: 

Total:  2 
Professional:  1 
Other:        1 

Project  Description: 

Objectives;  This  is  a  study  of  chronic  cytomegalovirus  infection  antibody 
levels,  virus  excretions,  lymphocyte  response  in  diseases  of  man  and  mice. 
The  investigation  relates  specific  pathologic  processes  to  antibody  levels 
and  virus  excretion  patterns. 

Methods  Employed;  Chronic  infection  in  the  tissues  of  mice  has  been  dem- 
onstrated. The  response  of  the  host  depends  on  the  anatomy  of  the  organs 
infected. 

Children  with  acute  or  chronic  leukemia  have  been  studied  for  approximately  two 
ye&rs.  Results  indicate  a  correlation  between  clinical  symptoms  and  rise  in 
antibody  titers  to  CMV. 

Significance  of  the  Program  to  the  Institute;  Cytomegalovirus  causes  congenital 
diseases  and  death  as  well  as  high  rates  of  infection  in  normal  pregnancies. 
It  is  also  a  complication  of  malignancies.  Understanding  of  this  chronic  in- 
fection should  be  of  great  value  in  the  prevention  of  treatment  of  the  disease. 


49V 


Serial  No.  NDS  (CF)-70  ID  1849 

The  Proposed  Course  of  the  Project:  We  will  report  on  the  findings  and  this 
study  will  be  terminated. 

Honors  and  Awards:  None 

Publications:  None 
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1.  Infectious  Diseases  Branch 

2.  Experimental  Microbiology 

3.  Bethesda,  Maryland 


PIIS-MIT' 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Investip.atlon  of  the  Etiology  and  Effect  of  Serum  and 
Infectious  Hepatitis  in  the  Perinatal  Period 

Principal  Investigators:   Dr.  David  L.  Madden,  IDB,  NINDS 

Dr.  Dale  E,  Dietzman,  IDE,  NIMDS 
Dr.  John  L.  Sever,  IDB,  NINDS 

Other  Investigators:  Dr.  Benedict  Nagler 

Mrs.  Betty  Dunlop 

Cooperating  Units:  Lynchburg  Training  School  and  Hospital 

Montgomery  Countv  Public  Health  Service 
Abbot  Laboratories 

Man  Years : 

Total:  1.5 
Professional:  1.0 
Other:         0,5 

Project  Description: 

Objectives:   To  determine  the  etiology  of  Australia  antigen  associated  (serum) 
and  infectious  hepatitis.   To  determine  the  relationship  of  hepatitis/ 
congenital  jaundice  and  postnatal  jaundice.  To  develop  animal  models  and  new 
diagnostic  tests  for  these  diseases. 

Methods  Employed:  A  large  epidemic  of  infectious  hepatitis  (600  cases) 
occurred  in  the  Lynchburg  Training  School  and  Hospital  during  the  summer  of 
1970.   These  samples  represent  serial  specimens  obtained  prior  to  the  develop- 
ment of  disease,  at  time  of  acute  disease  and  post- infection.   A  6-  and  12- 
month  follow-up  has  now  been  carried  out.  Australia  antigen  determinations 
were  performed  on  1200  patients.  A  controlled  study  of  the  effect  of  gamma 
globulin  on  this  strain  of  infectious  hepatitis  was  initiated.   Serum  and 
fecal  samples  will  be  cultured  in  a  variety  of  tissue  culture  systems  and 
inoculated  into  experimental  animals. 

Serum  samples  patients  with  hepatitis  and  their  immediate  family  are  being 
collected  and  tested  for  Australia  antigen  and  antibody  to  determine  if 
Australia-associated  hepatitis  is  spread  by  nonparenteral  routes.   Selected 
samples  from  the  perinatal  collaborative  project  are  being  tested  for  the 
presence  of  Australia  antibody. 
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Major  Findings:   The  epidemiological  study  of  Infectious  hepatitis  at  The 
Lynchburg  Training  School  and  Hospital  and  the  experience  of  the  administration 
of  gamma  globulin  during  this  epidemic  leads  us  to  recommend  that  In  such 
epidemics,  gamma  globulin  be  administered  early  to  all  possible  exposed  living 
groups.  An  outbreak  of  hepatitis  on  a  given  ward  warrants  gamma  globulin 
administration  to  all  patients  on  this  ward  and  all  patients  and  working 
personnel  In  contact  with  these  patients  during  the  preceedlng  three  weeks. 
This  would  usually  Include  neighboring  wards  which  might  share  playgrounds, 
dining  rooms,  lavatories  and  other  wards  which  share  the  same  personnel  or 
patient  aids.   If  the  epidemic  of  Infectious  hepatitis  has  spread  to  a  geograph- 
ically distant  area  of  the  institution.  A  single  dose  of  0.2  ml.  of  gamma 
globulin  should  be  administered  to  all  patients  and  personnel  In  the  Institu- 
tion.  (It  should  be  noted  that  these  recommendations  are  not  applicable  to 
those  Institutions  where  Infections  hepatitis  Is  highly  endemic  and  the 
majority  of  patients  have  acquired  resistance. 

The  occurrence  of  Australia  antibody  was  similar  In  the  serum  from  mothers  of 
mongols  and  a  matched  control  group.   This  range  was  not  much  different  from 
that  observed  In  voluntary  blood  donors  from  Montgomery  County.   Thus,  the 
occurrence  of  Australia  antibody  did  not  appear  to  be  related  to  the  occur- 
rence of  mongolism. 

Honors  and  Awards:   None 

Publications: 

Newman,  S.J.,  Madden,  D.L.,  Gltnlck,  G.L.,  and  Sever,  J.L.: 
A  Serological  Survey  for  Australia  Antigen  and  Antibody. 
Amer.  J.  Dls.  Child.  122:  129-133.  1971. 

Madden,  D.L.,  Matthew,  E.B.,  Dletzman,  D.E.,  Sever,  J.L., 
and  Nagler,  B.:   Search  for  Ferris 's  Fecal  Antigen  and 
Australia  Antigen  In  Stool  Samples  Obtained  During  a  Large 
Outbreak  of  Infectious  Hepatitis.   Proc.  Soc.  Exp.  Biol,  and 
Med.  139:  1028-1031.   1972. 

Dletzman,  D.E.,  Matthew,  E.B.,  Madden,  D.L,,  Sever,  J.L., 
Rostaflnskl,  M.,  Bouton,  S.M.,  and  Nagler,  B.:   The  Occurrence 
of  Epidemic  Infectious  Hepatitis  In  Chronic  Carriers  of  Australia 
Antigen.   J.  Fed.  80:  4,  Part  1,  577-582,  April  1972. 
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Serial  No.  ^^IDS  (CF)-72  ID  1981 

1.  Infectious  Diseases  Branch 

2.  Viral  Blolotiy 

3.  Bethesda,  Maryland 


PI'S-NIII 
Individual  Project  Report 
July  1,  If^yi  throueh  June  30,  1972 

Project  Title:   Immunoglobulin  M  and  Congenital  Infections. 

Previous  Serial  Number:   New 

Principal  Investigators:   Dr.  Lulz  Horta-Barbosa ,  IDB,  NINDS 

Dr.  John  L.  Sever,  IDB,  NPTDS 
Dr.  John  L.  Sever,  IDB,  NPIDS 

Other  Investigators:  Mrs.  Helen  Krebs 

Mrs.  Rebecca  Hamilton 
Mr.  Otto  Gutenson 

Cooperating  Units:  University  of  Tennessee  (Dr.  Sheldon  Korones) 

Electro  Nucleonics,  Inc.  (Dr.  Edward  Bond) 

Man  Years: 

Total:  O.S 
Professional:  0.2 
Other:         0.6 

Project  Description: 

Objectives:   To  study  the  antibody  specificity  of  cord  and  newborn  serum  IgM 
as  an  investigational  screening  procedure  to  identify  intrauterine  or  neonatal 
infections.   High-risk  pregnancies  will  be  included  in  this  study,  using  the 
elevated  IgM  level  as  index  for  possible  perinatal  infection. 

Methods  Employed:   Part  of  this  investigation  is  being  studied  in  collaboration 
^^^lth  Dr.  Korones  at  the  University  of  Tennessee.   In  these  studies,  serum 
specimens  are  obtained  bi-weekly  from  newborn  infants  in  the  high  risk  nursery. 
Elevated  IgM  levels  (5*30  mg .  %)  will  be  used  as  indication  of  possible  congen- 
ital or  neonatal  infection.   Sera  with  high  IgM  content  are  then  passed 
through  prepared  sepharose  columns  in  order  to  separate  the  7S  from  the  19S 
gamma  blobulins.   Purified  IgM  samples  are  subsequently  tested  by  the  indirect 
Immunof luorescent  assay  against  OfV,  IIVIl,  Rubella,  Toxoplasma,  and  Treponema 
Pallidum  which  are  knovm  to  be  the  main  causative  agents  of  perinatal  infec- 
tions.  Infected  tissue  cultures  are  used  as  the  subs  rate  assay  for  the  three 
viruses  and  toxoplasma  and  treponema  smears  are  utilized  for  determining  IgM 
antibody  elicited  by  toxoplasmosis  and  syphilis,  respectively.  A  fluorescein 
conjugated  anti-IgM  serum  is  employed  to  stain  antigen-antibody  complexes.   A 
careful  longitudinal  follow-up  of  the  children  under  study  will  be  conducted 
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by  Dr.  Korones  to  correlate  seroloalcal  data  with  clinical  observations 
and,  xjhen  indicated,  clinical  specimens  vrlll  be  sent  to  the  laboratories 
of  the  Infectious  Diseases  Branch. 

A  second  part  of  this  project  involves  the  separation  and  antibody  determina- 
tion of  the  IgM  in  anproxlnately  12,nnn  cord  serum  samples  from  babies  with 
elevated  Ig>f.   These  infants'  samples  are  from  the  Collaborative  Perinatal 
Study  and  are  products  of  conception  from  mothers  with  serological  findings 
indicating  infections  during  pregnancy.   Antibody  specificity  of  the  purified 
cord  serum  IgM  samples  are  tested  in  the  sam.e  manner  described  above. 

Major  Findings:   The  novel  technique  of  antibody-coupled  sepharose  particles 
was  perfected  In  collaboration  with  Dr.  Bond  (Electro-Nucleonics)  and  found 
to  be  useful  to  separate  immunoglobulins  from  body  fluids.   This  technique 
provides  an  unexpenslve  and  rapid  method  to  purify  IgM  in  contrast  with  the 
elaborate,  time-consuming  preparative  ultracentrifugation  in  sucrose  gradients. 

Measles  specific  Ig'I  was  found  to  be  present  in  the  serum  of  SSPE  patients. 
This  observation  correlates  with  an  early  report  by  Connoly,  et  al.,  describing 
rubeola  antibody  in  the  IgM  fraction  of  SSPE  patient's  spinal  fluid. 

Significance  to  the  Program  of  the  Institute:   Several  infectious  agents  are 
known  to  produce  intrauterine  infection  and  fetal  damage.  A  great  number  of 
mentally  retarded  children  are  a  consequence  of  congenital  infection  affecting 
the  CNS.   Cord  and  newborn  serum  IgM  levels  are  usually  elevated  with  congen- 
ital infections.   Therefore,  the  quantitation  and  qualitation  of  cord  and 
newborn  serum  IgM  can  be  applied  as  an  investigational  screening  procedure  to 
identify  high  risk  infants,  or  in  studies  of  newborn  in  distress.  More 
specific  procedures  can  then  be  used  to  determine  the  cause  for  the  elevation 
of  this  Immunof^lobulin. 

Proposed  Course  of  the  Project:   To  be  continued  along  the  lines  outlined 
above. 

Tionors  and  Awards:   None 

Publications:   None 
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1.  Infectious  Diseases  Branch 

2.  Viral  Diseases 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  Delayed  Hypersensitivity  In  Chronic  Viral  Diseases 

Previous  Serial  Number:   None 

Principal  Investigator:   Dr.  David  A.  Fucclllo,  IDB,  NINDS 

Other  Investigators:  Mrs.  Sara  Lee  Eyler,  IDB,  NINDS 

Cooperating  Units:  Dr.  Bellantl  and  Dr.  Russell  Steel 

Georgetown  University  School  of  Medicine 
Washington,  D.C. 
Mr.  Monty  Vincent 

Microbiological  Associates,  Bethesda,  Md. 

Man  Years : 

Total:         1 
Professional:   0.5 
Other:         0.5 

Project  Description: 

Objectives:   To  determine  the  role  of  delayed  hypersensitivity  (cellular 
Immunity)  In  chronic  viral  Infections. 

Methods  Employed:  The  lymphotoxln  assay  to  be  used  In  this  study  for 
rubella  has  been  developed.  Other  tests  for  CMV  and  Herpes  are  being 
worked  on  at  the  present  time. 

A  rubella  chronically  Infected  cell  line  was  found  to  be  very  useful  for 
the  Ijnnphotoxln  assay.   This  assay  was  developed  and  tested  against  congenital 
rubella  children  and  normal  results  Indicate  a  workable  system  Is  now  avail- 
able. 

Significance  to  the  Program  of  the  Institute;   Prior  to  the  development  of 
the  above  test,  no  good  tests  for  measuring  cellular  Immunity  In  humans  to 
viral  antigens  existed.   Antibody  tests  to  viral  antigens  have  been  developed 
and  used  In  this  and  other  laboratories  for  many  years.   This  represents  a 
test  for  only  part  of  the  body's  Immune  response.   The  development  of  lympho- 
toxln assay  into  a  clinically  useable  test  for  virus  Infection  now  allows 
both  forms  of  the  body's  protective  Immune  mechanisms,  humoral  and  cellular, 
to  be  tested  simultaneously. 
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Proposed  Course  of  the  Project:   To  complete  the  above  mentioned  specific 
projects  and  to  develop  additional  tests  to  elucidate  how  the  cellular  Immune 
system  Is  Involved  with  other  viral  disease,  especially  those  that  cause 
congenital  Infection.   Congenltally  infected  Infants  excrete  virus  in  the 
presence  of  high  antibody  titers,  possibly  Indicating  that  their  cellular 
immune  system  is  Impaired.   The  effect  of  complement  as  well  as  the  function 
of  cells  other  than  lymphocytes  can  be  studied  with  this  system. 

Honors  and  Award s :   None 

Publications:   None 
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1.  Infectious  Diseases  Branch 

2.  Viral  Diseases 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Chronic  Viral  Infections 

Previous  Serial  Number:   None 

Principal  Investigator:  Dr.  David  A.  Fuccillo 

Other  Investigators:  Dr.  J.  L.  Sever,  IDR,  NINDS 

Dr.  W.  T.  London,  IDE,  NINDS 

Dr.  L.  Horta-Barbosa,  IDE,  NINDS 

Mrs.  F.  Moder,  IDB,  NI>TDS 

Mrs.  R.  Traub,  IDB,  NINDS 
Cooperating  Units:   Dr.  L.  Johnson 

Harvard  Medical  School,  Boston,  Mass. 
Dr.  Mark  May 

McMlllian  Hospital,  St.  Louis,  Mo. 
Dr.  Gary  L.  Gitnick 

Dept.  of  Medicine,  UCLA  Center  for  Health  Sciences, 

Los  Angeles,  California 
Dr.  Richard  Carp 

Institute  for  Research  in  Mental  Retardation, 

Staten  Island,  New  York 
Mr.  Monty  Vincent,  Microbiological  Association 

Man  Years: 

Total:  2.0 
Professional:  1.0 
Other:         1.0 

Project  Description: 

Objectives:   The  main  objective  of  this  project  is  to  establish  the  clinical 
and  biological  significance  of  the  two  different   strains  of  herpes  simplex 
virus  (Type  I,  "oral"  and  Type  II,  "genital")  cytomegalovirus  varicella,  in 
the  causation  of  human  disease  including  carcinoma,  ulcerative  colitis.  Bells 
palsy,  facial  paralysis,  and  herpes  zoster. 

Methods  Employed:   The  principal  methods  employed  are:   (1)  the  indirect 
hemagglutination  test,  by  which  type  specific  herpesvirus  antibody  is 
identified;  (2)  mass  serological  surveys  of  materials  from  selected  patients 
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Publications:   (Cont'd.) 

Fuccillo,  D.A,,  Sever,  J.L.,  Moder,  F.,  Chen,  T.,  Catalano,  L.W. ,  and 
Johnson,  L.D.:   Cytomegalovirus  Antibody  In  Patients  with  Carcinoma 
of  the  Uterine  Cervix.   Obst.  Gynec,  Vol.  38,  No.  4,  Oct.  1971, 
pp.  599-601. 

Henson,  D.,  Slegel,  S.,  Strano,  A.,  Prlmack,  A,,  and  Fuccillo,  D.A.: 
Mumps  Virus  Slaloadenitls .  Archives  of  Pathology,  92,  469-A74,  1971. 
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1.  Infectious  Diseases  Branch 

2.  Viral  Diseases 

3.  Bethesda,  Maryland 

PTI?-NII1 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Maternal  Infection  and  Pregnancy  Outcome 

Previous  Serial  Number:   None 

Principal  Investigators:   Dr.  David  A.  Fucclllo,  IDR,  NINDS 

Dr.  John  L.  Sever,  IDR,  NI^IDS 

Other  Investigators:   Dr.  William  T.  London,  IDB.  NINDS 

Mrs.  Renee  Traub,  IDB,  NINDS 
Mrs.  Mary  Ruth  Gllkeson,  IDB,  NPIDS 
Mrs.  Flora  Moder,  IDB,  NI\T)S 

Cooperating  Units:   Pennsylvania  Hospital  (Dr.  Corson  and  Dr.  Bolognese) 

Man  Years : 

Total:  4.5 
Professional:  1.0 
Other:         3.5 

Project  Description: 

Objectives:   To  utilize  various  vlrologlcal  techniques  in  an  intensive  study 
of  viruses  to  determine  their  role  in  the  production  of  birth  defects  and 
related  abnormalities.   To  develop  vlrologlcal  techniques  necessary  for  the 
investigation  of  the  natural  course  of  the  disease  as  caused  by  the  infectious 
agents. 

Methods  Employed:   New  virus  isolation  techniques  and  serum  neutralization 
tests  are  used  for  large  scale  testing  in  the  study  of  pregnant  women  and 
their  children.  The  development  of  new  techniques,  such  as  the  IIIA  test  for 
Herpes  homlnis  Types  I  and  II  and  a  new  test  for  cytomegalovirus  will  now 
permit  the  determination  of  the  frequency  of  virus  experience  among  study 
populations  along  with  the  presence  of  antibody  and  change  in  antibody  titer 
to  the  virus.   These  tests  are  being  used  to  establish  the  reliability  of 
other  tests  and  to  determine  their  sensitivity  and  specificity.   A  serologic 
study  utilizing  these  tests  on  sera  collected  on  the  Collaborative  Study 
population  was  conducted  to  determine  the  frequency  of  antibody  changes  during 
pregnancy  and  the  effect  of  these  Infections  on  the  developing  embryo.   We 
have  completed  the  testing  of  2500  placentas  for  rubella  virus  for  the  purpose 
of  identifying  children  with  congenital  rubella  by  the  presence  of  rubella  in 
the  placental  material.   These  reports  have  been  prepared  for  publication. 
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The  use  of  a  fluorescent,  specific  anti-IgM  test  is  provinp;  to  be  a  valuable 
method  for  identifying,  con'^enital  infections.   The  use  of  affinity  chrom- 
atography is  also  studied  for  its  value  in  reportinR  IgM. 

Vaccine  for  rubella  is  bein",  given  to  preenant  women  (at  the  Pennsylvania 
F-ospital)  who  are  subsequently  being  aborted.   This  will  help  determine  the 
effect  of  vaccine  on  the  fetus. 

Pregnant  worsen  will  be  studied  for  genital  infection  with  herpesvirus.   The 
effects  of  virus  on  pregnancy  durin;":  gestational  period  will  be  studied. 
Amniotic  fluid  will  be  taken  during  pregnancv  to  determine  presence  of  virus. 
Follow  up  on  patients  x<7ith  herpes  wi]  1  be  done  for  abnormal  Pap  smears  and 
cancer  of  cervix.  ^  ^ 

Major  Findings:   Three  new  tests  were  developed  for  specific  virus  serology. 
These  were  hemacg] utination  tests  for  Ferces  I,  Herpes  II,  and  Cytomegalovirus. 
The  tests  now  provide  highly  specific,  reliable,  rapid,  micromethods  for  virus 
serology  with  these  agents.   This  is  of  particular  value  because  previous 
methods  were  particularly  laborious  and  expensive  or  not  specific.   Also, 
since  these  are  hemagglutination  tests,  the  anticomplementary  effects  found 
in  many  Perinatal  Research  Study  sera  can  be  avoided  and  the  sera  are  now 
useable. 

Virus  isolation  studies  of  women  for  herpesvirus  show  transient  as  well  as 
persistent  infections.   Studies  of  the  children  of  these  pregnancies  are  now 
in  procress.   A  local  study  to  be  done  at  the  U.  S.  Naval  Hospital  is  also 
being  planned . 

The  fetal  abortion  studies,  after  rubella  vaccinations,  have  been  completed 
for  about  75  cases  and  results  have  been  reported. 

The  use  of  gamma  globulin  as  prophylaxis  against  rubella-produced  abnormalities 
was  reported . 

S^lj^jjj^ancj_to__the_  Program  of  the  Institute:  The  results  from  these  studies 
help  determine  x^hat  effect  virus  infection  has  on  abnormal  pregnancy  outcomes 
and  also  provide  valuable  information  on  the  epidemiological  aspects  of  virus 
infections. 

Zjl°r°se'^  Course  of  the  Proiect:   Studies  are  now  in  progress  on  cytomegalovirus 
infections  during  pregnancv  and  in  several  population  groups  in  Maryland. 
Additional  studies  are  beinr  conducted  on  Herpes  Type  I  and  II  infections  in 
women.   Drug  evaluation  of  Cytosine  Arablnoside  for  C^n^  and  5-IDU  for  Herpes 
hominis  is  beins  conductrd  in  monl-evs.   Experimental  drugs  are  also  being 
tested.   Approximately  lr^,000  sera  from  abnormal  prernancv  outcomes  are  being 
tests  for  Ilerpes  T  and  II  and  C"-n^ 

Honors  and  Awards:   ".'one 
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Publications : 

Catalano,  L.W,,  Fucclllo,  D.A.,  Traub,  R.G.,  and  Sever,  J.L.: 
Isolation  of  Rubella  Virus  from  Placentas  and  Throat  Cultures 
of  Infants.   Amer.  J.  Obstet.  Gynec.   Vol.  38,  No.  1,  pp.  6-14, 
July  1971. 

Bolognese,  R.J..  Corson,  S.L.,  Sever,  J.L.,  Fucclllo,  D.A., 
Lakoff,  K.M.,  and  Klein,  J.:   Rubella  Vaccination  During 
Pregnancy.   Amer.  J.  Obstet.  Gynec.   903-907;  1972. 

McCallln,  P.F.,  Fucclllo,  D.A.,  Ley,  A.C.,  Gllkeson,  M.R.,  Traub, 
R.G.,  and  Sever,  J.L.:   Gamma  Globulin  as  Prophylaxis  Against 
Rubella- Induced  Congenital  Anomalies.   Amer.  J.  Obstet.  Gynec. 
185-189,  Vol.  39,  No.  2,  Feb.,  1972. 

Newman,  S.J.,  Fucclllo,  D.A.,  Sever,  J.L.,  London,  W.T.,  and 
Mendez-Cashlon,  D.:   A  Serological  and  Epidemiological  Study 
of  Toxoplasmosis  In  Puerto  Rlcan  Children.   Clinical  Proceedings 
of  Children's  Hospital,  47-53,  Vol.  28,  No.  2,  February  1972. 


63. 


Serial  No.  NDS  (CF)-72  ID  1985 

1.  Infectious  Diseases  Branch 

2.  Experimental  Microbiology 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Isolation  and  Identification  of  Viral  Antigens  and 

Antibody  for  Rapid  Identification  of  Virus  Strains 
and  Diagnosis  of  Diseases. 

Previous  Serial  Numbers:  None 

Principal  Investigators:  Dr.  David  L.  Madden,  IDB,  NINDS 

Dr.  Dale  Dietzman,  IDB,  NINDS 

Other  Investigators:  Dr.  David  A.  Fuccillo 

Dr.  Luiz  HoTta-Barbosa 
Dr.  Gabriel  Castellano 

Cooperating  Units:    Microbiological  Associates,  Inc. 

Man  Years: 

Total:  1.25 
Professional:  .75 
Other:  .500 

Project  Description: 

Objectives:  To  isolate  and  identify  several  viral  antigens  from  each  of 
several  viruses.  To  utilize  these  antigens  for  more  specific,  rapid,  sensitive 
identification  of  antibody,  and /or  a  more  accurate  identification  of  the  viral 
agent. 

Methods  Employed;   High-titered  virus  preparations  have  been  prepared,  using 
tissue  culture  techniques.   By  use  of  ammonium  sulphate  precipitation,  prota- 
mine sulphate,  and  streptomycin  B  precipitation,  the  vial  proteins  will  be 
concentrated.  The  various  classes  of  antigens  will  be  separated  and  identified 
by  use  of  gel  filtration,  polycrylamide  gel,  electropheresls,  and  density 
gradient  Iso-electric  focusing.  These  antigens  will  be  inoculated  into  animals 
to  produce  specific  antisera.   Highly  purified  antigens  will  be  labelled  with 
iodine  125  for  radlolmmunopreclpitatlon  tests. 

Major  Findings:  This  project  has  just  been  recently  begin.  Preliminary 
application  of  precipitation  techniques,  gel  filtration,  and  iso-electrle 
focusing  to  separate  the  HA  activity  of  measles  virus  indicates  that  the  HA 
activity  is  precipitated  by  AO  percent  ammonium  sulphate,  but  not  20  percent, 
that  the  HA  activity  will  pass  through  a  G25  sephadex  column  shortly  after  the 
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void  volume  and  the  HA  activity  using  a  pH  range  of  3  to  10  seems  to  be 
located  in  a  zone  between  pH6  and  8  by  iso-electrlc  focusing.   It  has  been 
determined  that  the  HA  activity  is  stable  at  room  temperature  for  the  Osterold 
and  the  Hella'' strain  of  measles  virus  for  greater  than  4  days. 

Significance  to  the  Program  of  the  Institute:   The  development  of  more  specific 
antigens  or  antibodies  which  may  measure  more  accurately  the  Immunological 
status  of  an  individual  to  a  particular  agent  as  related  to  Immune  or  not 
immune  is  needed,  particularly  in  the  case  of  predicting  the  outcome  of  preg- 
nancy following  exposure  to  a  known  teratogenic  agent.   Highly  specific 
antigens  or  antibody  may  help  identify  the  biological  differences  between  non- 
pathogenic and  pathogenic  strains  or  ogranisms.   In  addition,  it  may  help 
Identify  the  biological  differences  betx/een  various  strains  of  pathogenic 
viruses  and  their  responses  in  different  hosts,  that  is,  what  are  the  dif- 
ferences between  the  measles  virus  as  usually  occur  in  skin  rash,  as  occurs 
in  encephalitis  and  as  it  occurs  in  SSPE, 

Proposed  Course  of  the  Project:   Further  studies  will  be  done  to  identify  the 
antigens  associated  with  the  measles  and  rubella  viruses.   Efforts  will  be 
made  to  produce  highly  specific  antlsera  and  to  utilize  the  specific  antigens 
and  antibody  for  identification  of  viral  agents. 

Honors  and  Awards:   None 

Publications; 

Dletzman,  D.E.,  Horta-Barbosa,  L.,  Krebs,  H.M.,  Madden,  D.L., 
Fucclllo,  D.A.,  and  Sever,  J.L.:   Diagnosis  of  Subacute  Sclerosing 
Panencephalitis  by  a  Simple  Spinal  Fluid  Gel  Precipiation  Test  for 
Measles.   Pediatrics,  49:  133-136,   1972. 
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1.  Infectious  Diseases  Branch 

2.  Experimental  Pathology 

3.  Bethesda,  Maryland 


Project  Title; 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Intrauterine  Inoculation  of  Fetal  Monkeys  with  Tissues 
From  Patients  with  Chronic  Diseases  and  Infections 


Previous  Serial  Number:   New 

Principal  Investigators:  Dr.  William  T.  London,  IDE,  NINDS 

Dr.  Luiz  Horta-Barbosa ,  IDB,  NINDS 

Other  Investigators:  Dr.  David  A.  Fuccillo,  IDE,  NINDS 

Dr.  John  L.  Sever,  IDE,  NINDS 
Mrs.  Blanche  Curfman,  IDE,  NINDS 

Cooperating  Units:  None 

Man  Years: 

Total:  3 
Professional:  1 
Others:        2 

Project  Description: 

Objectives;  The  study  of  chronic  diseases,  such  as  Subacute  Sclerosing 
Panencephalitis,  Creutzfeldt-Jakob  disease.  Amyotrophic  Lateral  Sclerosis, 
and  Progressive  Multifocal  Leucoencephalitis ,  following  the  Inoculation 
intracerebrally  of  fetal  rhesus  monkeys. 

Methods  Employed :   In  many  diseases,  the  fetus  and  young  are  more  susceptible 
than  the  adult.  The  possibility  of  exploiting  this  greater  susceptibility 
of  the  neonate  was  the  basis  of  the  design  to  inoculate  the  fetuses  of 
pregnant  monkeys  at  100  days  of  gestation.  Animals  are  subsequently 
delivered  by  cesarean  section  and  held  in  isolation  chambers  for  3  to  5 
years.   Animals  are  observed  dally  for  abnormal  signs.   Sera  and  spinal  fluid 
are  collected  for  study  every  three  months.   Some  of  the  animals  will  be 
immunosuppressed  with  cyclophosphamide  when  they  are  one  year  of  age  In  an 
attempt  to  activate  any  latent  infection. 

Major  Findings:   The  study  is  just  beginning  its  second  year  and,  to  date, 
no  abnormal  signs  have  been  observed  in  the  inoculated  monkeys. 

Significance  to  the  Program  of  the  Institute;  A  short  time  ago,  the 
hypothesis  that  chronic  or  subacute  degenerative  diseases  of  the  nervous 
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system  might  be  transmissible  would  have  been  an  unbelievable  conception 
to  most  medically  trained  pathologists  or  neurologists.   To  date,  using 
animal  models,  at  least  two  chronic  degenerative  conditions  seen  in  humans 
have  been  transmitted.  As  these  diseases  become  more  fully  understood, 
we  may  have  new  ideas  for  the  study  of  other  degenerative  diseases  of  the 
brain  and  central  nervous  system. 

Proposed  Course  of  the  Project:   Will  be  continued  along  the  perimeters  out- 
lined above. 

Honors  and  Awards:   None 

Publications:   None  -  -   ?^=^ 
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1.  Infectious  Diseases  Branch 

2.  Experimental  Pathology 

3.  Bethesda,  Maryland 


Project  Title: 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Caloric  and  Protein  Restriction  in  Pregnancy  and  Their 
Effect  on  Measurements  and  Biochemistry  of  Newborn  Rhesus 
Monkeys . 


Previous  Serial  Number:   New 


Principal  Investigators: 


Dr.  William  T.  London,  IDB,  NINDS 

Dr.  Donald  B,  Cheek,  Dept.  of  Pediatrics 

Johns  Hopkins  University  Medical  School 

Baltimore,  Maryland 


Other  Investigators; 


Dr.  John  L,  Sever,  IDB,  NUmS 
Dr.  Jonas  Ellenberg,  OB,  NINDS 
Mr.  William  Weiss,  OB,  NINDS 
Dr.  John  G.  Bieri,  NIAMD 
Mrs.  Margaret  Ashworth 


Cooperating  Units; 


Dr.  William  Nyhan 

University  of  California  -  San  Diego  Branch 

P.  0.  Box  109 

LaJolla,  California  92037 


Man  Years ; 


Dr.  Ernest  Buedlng 
School  of  Hygiene 
Johns  Hopkins  Hospital 
Baltimore,  Maryland 


Total:  3  ,' 

Professional:    1 
Others :         2 

Project  Description; 

Objectives:   Initiate  a  nutritional  study  of  non-human  primates  using  preg- 
nant rhesus  monkeys  to  test  the  hypothesis  that  there  is  no  causal  relation 
between  maternal  nutrition  during  pregnancy  and  certain  sensory,  pathological, 
immunological  and  biochemical  characteristics  of  the  infant.   It  is 
considered  that  a  monkey  trial  in  which  the  concept  of  radomness  is 
permitted  is  a  necessary  preliminary  to  a  human  trial. 
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Methods  employed :   In  the  nonhuman  primate  nutritional  study,  pregnant 
rhesus  monkeys  are  maintained  throughout  pregnancy  on  one  of  four  diets 
restricted  In  either  calories  or  protein.   One  diet  Is  deficient  in  both. 
The  pregnancy  animal  are  delivered  at  158  days  of  gestation  by  cesarean 
section  and  the  Infant's  tissues  are  processed  for  biochemical  analysis 
by  the  Hopkins  Unit.   The  nutritionally  deprived  female  monkeys  are 
continued  on  their  respective  diets  and  studies  for  immunological  responses 
to  various  antigens  such  as  tuberculin,  rubella  and  mumps  virus  are 
performed. 

Major  Findings:   Twenty-four  pregnant  monkeys  (6  on  each  of  4  diets)  are 
now  being  maintained.  As  of  this  writing,  4  animals  have  been  delivered 
by  cesarean  section  and  tissue  will  be  sent  to  Dr.  Cheek's   laboratory 
for  processing. 

Significance  to  the  Program  of  the  Institute:   General  obstetric  practice 
in  the  United  States  is  to  restrict  weleht  gain  during  pregnancy  except  where 
specifically  contralndicated .   Investigators  analyzing  the  maternal  weight 
galn/blrthwelght  data  from  the  Perinatal  Research  Program  have  concluded 
that  this  practice  may  be  actively  increasing  the  low  blrthwelght  rate,  and 
possibly  the  perinatal  mortality  rate.   Indeed,  this  practice  may  produce 
babies  who  are  smaller  than  expected  for  gestation  and  who  may  be  poor 
performers  postnatally  and  of  lower  Intelligence. 

Proposed  Course  of  the  Project:   The  remaining  20  pregnant  monkeys  will  be 
fed  to  term  and  delivered  by  cesarean  section.  All  animals  will  then  be 
tested  with  a  battery  of  antigens  to  determine  the  effect  of  nutritional 
deprivation  on  their  immunological  responses. 

Honors  and  Awards:   None 

Publications:   None 
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1.  Infectious  Diseases  Branch 

2.  Experimental  Pathology 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Herpesvirus  Induction  of  Cervical  Cancer  In  Cebus  Monkeys 

Previous  Serial  Number:   New 

Principal  Investigators:  Dr.  William  T.  London,  IDE,  NINDS 

Dr.  Andre  J.  Nahmias 

Dept.  of  Pediatrics,  Emory  University 
School  of  Medicine,  Atlanta,  Georgia 
Dr.  John  L.  Sever,  IDB,  NINDS 


Other  Investigators: 


Dr.  David  A.  Fuccillo,  IDB,  NINDS 
Mrs.  Blanche  Curfman,  IDB,  NINDS 
Mrs.  F.  Moder,  IDB,  NINDS 


Cooperating  Units:   Dr.  John  Verna 

Meloy  Laboratories 
Springfield,  Virginia 


Man  Years: 


Total:  4.5 

Professional:    1.5 
Other:  3 

Project  Description: 

Objectives:   Several  studies  reported  in  literature  have  Indicated  that 
herpes  simplex  virus  (HSV)  Type  II  may  be  etiologically  related  to  human 
cervical  cancer.   One  of  the  important  ways  to  demonstrate  a  causal 
relationship  between  genital  herpes  and  cervical  cancer  would  be  to 
determine  if  cervical  cancer  can  be  produced  in  monkeys  inoculated 
genitally  with  the  herpes  simplex  Type  II  Virus. 

Methods  Employed:   We  have  shown  earlier  that,  in  various  monkey  species 
in  which  genital  infection  with  HSV  Type  II  was  attempted,  it  was  possible 
to  infect  only  the  Cebus  monkey.   One  particularly  interesting  observation 
was  that  the  Cebus  monkey  survived  infection  and  that  the  infection  mimicked 
closely  with  the  clinical  and  laboratory  findings  which  have  been  found  with 
genital  herpes  infection  in  women.   Since  the  first  infection  may  not  be 
sufficient  to  transform  cells,  and  since  reinfection  can  be  established  in 
the  monkey,  we  are  in  the  process  of  inoculating  repeatedly  225  female  Cebus 
monkeys  genitally  with  HSV  Type  II  and  75  control  female  animals  with  non- 
infected  tissue  cultures  material. 
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Major  Findings:   None  at  this  time  because  the  project  was  started  on 
April  1,  1972. 

Significance  to  the  Program  of  the  Institute:   The  possible  role  of  genital 
herpesvirus  Type  II  Infection  In  fetal  and  neonatal  diseases,  cervical 
cancer,  and  chronic  neurological  disease  stimulated  this  research  In 
nonhuraan  primates. 

Proposed  Course  of  the  Project:   Will  continue  as  outlined  above. 

Honors  and  Awards:   None 

Publications:   None  ^  ^   ^- 
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1,   Infectious  Diseases  Branch 
2o   Experimental  Pathology 
3.   Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Transmission  of  Hepatitis  B  Agent  to  Sub-Human  Primates 

Previous  Serial  Number:  New 

Principal  Investigators:  Dr.  William  T.  London,  IDB,  NINDS 

Dr.  Robert  H.  Purcell,  IDB,  NIAID 

Other  Investigators:  Mrs.  Blanche  Cur f man,  IDB,  NINDS 

Cooperating  Units:   None 

Man  Years: 

Total:  2,2 

Professional:  1.2 

Other:  1 

Project  Description; 

Objectives:   To  establish  an  animal  model  for  the  study  of  hepatitis  B 
agent. 

Methods  Employed:   In  the  study  several  species  of  monkeys  have  been  inoc- 
ulated with  HB  Ag-posltlve  human  plasma  in  an  attempt  to  transmit  hepatitis 
B  to  these  animals. 

Major  Findings:   Several  species  of  nonhuman  primates  (Rhesus  monkey,  Cebus 
monkey,  African  green  monkey,  Patas  monkey,  Wooley  monkey  and  Marmoset)  were 
inoculated  with  HB  Ag-posltlve  plasma.   Evidence  for  serial  transmission  of 
an  agent  associated  with  HB  Ag  in  the  Rhesus  monkey  has  been  obtained;  5 
serial  passages  have  been  completed  and  a  pool  of  potentially  infectious 
material  prepared  for  further  study.   Infection  of  the  Rhesus  monkey  was 
documented  by  the  detection  of  a  transient  HB  Ag  antigenemia  following  an 
incubation  period  of  8-13  weeks  and  the  subsequent  development  of  antl-Hb 
antibody  temporarily  related  to  the  antigenemia.   However,  none  of  the  animals 
developed  clinical  or  subclinical  hepatitis.  Nevertheless,  the  Rhesus  monkey 
should  prove  a  valuable  tool  for  the  characterization  of  the  agent  of 
hepatitis  B. 

Significance  to  the  Program  of  the  Institute:   This  study  developed  as  the 
result  of  serological  surveys  in  the  perinatal  research  program.   With  an 
animal  model,  the  transmission  and  pathogenesis  of  the  disease  can  more 
easily  be  studied. 

73  V 


Serial  No.  ^S(CF)72ID  1989 

Proposed  Course  of  the  Project;   The  Rhesus  monkey  model  will  be  used 
as  a  tool  for  the  characterization  of  the  agent  of  hepatitis  B.   Studies 
will  be  conducted  using  pregnant  animals. 

Honors  and  Awards:   None 

Publications:   London,  William  T.,  Alter,  H.  J.,  Lander,  J.,  and  Purcell, 
Robert  H. :   Serial  Transmission  in  Rhesus  Monkeys  of  an  Agent  Related  to 
Hepatitis-Associated  Antigen.   The  Journal  of  Infectious  Diseases  125: 
382-389.   1972. 
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1.  Infectious  Diseases  Branch 

-  .".-ii;  yc-   '  '  2.  Experimental  Pathology 

•        :  3.  Bethesda,  Maryland 

^-■c;v  3.  ~  ■     '  PHS-NIH 

■'"-.;  "^         Individual  Project  Report  .. 

July  1,  1971  through  June  30,  1972 

Project  Title:   Chronic  Lead  Poisoning  In  Rhesus  Monkeys 

Previous  Serial  Number:   New 

Principal  Investigators:  Dr.  William  T.  London,  IDB,  NINDS 

Dr.  Bernard  C.  Zook,  D.V.M. 
Assistant  Prof,  of  Pathology 
Department  of  Pathology 

George  Washington  Univ.  School  of  Medicine 
Washington,  D.C. 

Other  Investigators:  Mrs.  Margaret  Ashworth 

Cooperating  Units:   None 

Man  Years: 

Total:  0.7 

Professional:   0.2 
Other:  0.5 

Project  Description: 

Objectives:   Establish  the  Rhesus  monkey  as  an  animal  model  for  study  of 
lead  poisoning  as  it  occurs  in  children. 

Methods  Employed:   Adult  and  juvenile  monkeys  are  given  finely  ground 
leaded  paint  orally  via  a  stomach  tube  three  times  a  week.   Weekly  doses 
range  from  50  -  600  mg.  lead /kg.  of  body  weight.  All  animals  have  had  base 
line  hematology,  urinalyses,  urine  delta-amlnolevulinlc  acid,  coproporphyrine 
III,  serum  vitamin  B12  and  blood  lead  tests.   All  tests  are  run  at  monthly 
Intervals  to  monitor  changes  in  these  values.   Radiographs  of  the  right  wrist 
have  been  taken  each  month  of  all  immature  monkeys. 

Major  Findings:   This  is  the  first  time  a  significant  number  of  monkeys  have 
been  orally  poisoned  with  lead  paint.   We  have  found  that  the  Rhesus  monkey 
is  very  resistant  to  lead  poisoning.   Some  of  the  higher  dose  animals  have 
blood  lead  values  of  200  meg./ 100  ml  and  higher.   These  values  have  been 
maintained  for  3-6  months  before  animals  die  of  severe  anemia.   All  animals 
developed  a  "lead-line"  of  black  lead  sulfide  along  the  gingival  margins. 
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Slpniflcance  to  the  Pro^ran  of  the  Institute:   Lead  intoxication  continues 
to  be  a  serious  neurological  hazard  anoncr  children  in  the  urban  areas. 
An  animal  model  is  needed  to  study  the  dose-symptom  relationships,  since 
sequelae  often  develop  even  in  the  absence  of  overt  symptoms.   New  ther- 
apeutic measures  to  remove  excessive  lead  from  the  tissues  from  the  onset 
of  irreversible  damage  to  the  coentral  nervous  system  can  be  more  easily 
studied  in  the  animal  model  than  in  children. 

Proposed  Course  of  the  Project:   We  will  continue  along  the  lines  outlined 
above. 

Honors  and  A'.«rards:   None 

Publications:   None 
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1.  Infectious  Diseases   Branch 

2.  Viral   Biology 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Immunologic  Studies  of  Congenital  Infections  and  Chronic 
Infections. 

Previous  Serial  Number:   Same 


Principal  Investigators: 


Dr.  Luiz  Horta-Barbosa,  IDE,  NIMDS 

Dr.  David  M.  Fuccillo,  IDR,  NINDS 

Dr.  William  T.  London,  IDR,  NINDS 

Dr.  John  L.  Sever,  IDB,  NPTDS 


Other  Investigators: 


Cooperating  Units: 


Man  Years: 


Mrs.  Rebecca  Hamilton,  IDB,  NINDS 
Mr.  Otto  Gutenson,  IDB,  NINDS 
Miss  Helen  Krebs,  IDB,  NINDS 
Mr.  Leonard  Moore,  IDB,  NPTOS 
Mrs.  Anita  Ley,  IDB,  NINDS 

Wilmington  General  Hospital  (Dr.  George  Boines) 
Georgetovm  University  (Dr.  Joe  Bellantt) 
University  of  Vermont  (Dr.  George  Schumacher) 


Total:  3.2 
Professional:  0.9 
Others:        2.3 

Project  Description: 

Objectives:   To  conduct  comparative  study  of  the  role  of  delayed  hypersensitiv- 
ity, humoral  immunity  and  interferon  in  neurotropic  infections.  To  study  the 
development  of  the  fetal  immune  system.   To  develop  immunologic  methodology 
for  evaluating  intrauterine  Infections  and  CNS  infections.   To  investigate  the 
Immunopathology  of  Multiple  Sclerosis  and  other  neurologic  diseases.   To 
conduct  serologic  survey  with  spinal  fluid  and  sera  from  patients  with  chronic 
diseases  of  the  CNS. 

Methods  Employed:   Rhesus  monkeys  were  inoculated  in  utero  with  various 
viruses  at  the  first,  second,  and  third  periods  of  gestation.  At  appropriate 
intervals,  the  fetuses  were  removed  and  blood  collected  for  Immunological 
evaluation.  Antibody  levels  were  determined  by  CF  tests;  lymphocyte  trans- 
formation was  measured  by  uptake  of  triturated  thymidine  in  the  presence  of 
virus  antigens;  Interferon  production  was  established  by  Sindbls  HA  inhibition 
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assays.   Concomitantly,  the  pathogenesis  of  mumps  virus  was  studied  In  some 
fetuses  to  determine  the  fetal  susceptlhlllty  at  various  stages  of  gestation 
and  to  correlate  these  observations  with  the  immunological  data. 

Sera  from  patients  with  various  chronic  Infections  were  selected  for  immuno- 
globulin analysis.   The  sera  were  precipitated  by  the  ammonium  sulfate  method 
and  concentrated  10  times  in  saline.   Then  preparations  were  ultracentrifuged 
In  linear  gradients  of  sucrose  and  7S  gamma  globulins  separated  from  19S 
molecules.   The  purified  immunoglobulin  fractions  were  serologically  evaluated 
against  different  antigens  to  determine  antibody  specificity  of  early  and  late 
immune  response  which  might  provide  clues  as  to  the  nature  of  the  causative 
agent.   In  addition,  studies  employing  Sepharose  columns  were  initiated  to 
purify  IgM  from  the  sera  prior  to  indirect  immunof luorescent  assays  with 
specific  antl-19S  f luorescein-conjugated  serum  in  tissue  cultures  infected 
with  different  agents.   Since  a  constant  residual  amount  of  specific  IgM  seems 
to  be  associated  with  persistent  viral  infections  and  since  the  FA  assay  Is 
the  most  sensitive  serological  procedure,  it  is  conceivable  that  such  approach 
could  give  us  leads  as  to  whether  a  given  agent  is  associated  with  chronic 
infectious  diseases. 

Sera  and  spinal  fluid  from  patients  with  MS  were  compared  with  specimens  from 
patients  with  other  neurological  diseases  using  the  immunodiffusion  technique 
and  neutralization  tests.   Highly  concentrated  measles  virus  antigens  were 
utilized  for  the  gel  diffusion  tests  and  the  Edmonston  strain  of  measles  virus 
was  employed  for  neutralization  assays. 

Lewis'  rats  were  immunized  with  U\'  killed  SSPE  isolates  and  prototype  measles 
virus  combined  with  Freund's  adjuvant  and  after  antibodies  developed  and 
delayed  hypersensitivity  became  manifest,  these  animals  served  as  serum  and 
lymphocyte  donors  to  groups  of  hlstocompatible,  non-immunized  animals  which 
were  subsequently  challenged  with  lOLDgf)  neurotropic  measles  virus. 

Major  Findings:  Measles  antibody  levels  were  found  to  increase  progressively 
through  later  stages  of  SSPE.   This  was  particularly  true  with  the  CSF  anti- 
body content.   This  finding  provides  a  reasonable  parameter  for  the  prognosis 

of  SSPE. 

A  double-diffusion  gel  precipitation  test  was  developed,  providing  an  easy, 
rapid,  and  reliable  procedure  for  assistance  in  the  diagnosis  of  SSPE.   With 
this  test,  brain  biopsies  are  no  longer  necessary  to  establish  the  diagnosis. 

Animal  experiments  indicated  that  great  antigenic  differences  exist  between 
the  5  SSPE  Isolates  obtained  in  our  laboratory.   Some  of  the  Isolates  were 
highly  antigenic,  eliciting  extraordinary  levels  of  HI  and  CF  antibodies, 
whereas  other  strains  proved  to  be  poor  antigens.   Great  variability  was  also 
found  in  their  ability  to  induce  delayed  hypersensitivity. 

Measles-specific  IgM  was  detected  in  the  sera  of  SSPE  patients.   The  macro- 
globulin  was  separated  in  Sepharose  column  and  its  specificity  determined  by 
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HI  test.   This  findings  suggested  that  the  suppressed  measles  encountered  in 
brains  and  lymph  nodes  of  patients  produces  a  continuous  antigenic  stimulus. 

Neutralization  test  was  found  to  be  at  least  16-fold  more  sensitive  than  both 
HI  and  CF  in  deternlning  measles  antibody  values  in  CF  and  MS  patients.   This 
finding  warrants  the  re-evaluation  of  rubeola  titers  in  the  CSF  of  MS  patients, 
which,  according  to  previous  studies  by  HI  and  CF,  have  very  low  or  trace 
values  not  encountered  in  the  normal  population. 

Significance  of  the  Program  of  the  Institute:   The  successful  development  of 
a  simple  diagnostic  test  for  SSPF,  now  warrants  further  immunological  studies 
with  cerebrospinal  fluid  from  patients  with  other  neurological  diseases  in  an 
effort  to  define  antibody  patterns  of  diagnostic  value.   Of  utmost  importance 
is  the  use  of  more  sensitive  (qualitative  and  quantitative)  assays  to  study  the 
increased  gamma  globulin  levels  encountered  in  the  spinal  fluid  of  MS 
patients.   A  careful  serological  investigation  of  the  type  and  specificity  of 
the  immunoglobulins  present  in  the  brain  of  MS  patients  and  appropriately 
matched  controls  matched  controls  could  provide  important  clues  to  the  possible 
infectious  nature  of  the  disease.   On  the  other  hand,  an  antibody  mediated  or 
autoimmune  theory  on  the  etiology  of  MS  could  also  be  investigated  by  virtue 
of  purifying  CSF  gamma  globulins  followed  by  I^   labelling  and  Inoculation 
into  monkey  brains.   The  animals  would  be  killed  at  8-hour  intervals  and 
autoradiography  of  the  brain  sections  could  conceivably  show  antibody-antigen 
reaction  sites.   Onother  approach  would  be  a  direct  immunof luorescent  assay 
using  f luorescein-coupled  CSF  gamma  globulin  with  MS  brain  tissue  cultures. 

Honors  and  Av/ards:   None 

Publications: 

Horta-Barbosa,  L.,  Krebs,  H.,  Ley,  A.,  Chen,  T.C.,  Gllkeson,  M.R., 
and  Sever,  J.L:   Progressive  Increase  in  Cerebrospinal  Fluid 
Measles  Antibody  Levels  in  Subacute  Sclerosing  Panencephalitis. 
Pediatrics,  47:  782,  April  1971. 

Dletzman,  D.,  Horta-Barbosa,  L.,  Krebs,  H.,  Madden,  D.,  Fuccillo, 
D.,  and  Sever,  J.L.:   Diagnosis  of  SSPE  by  a  Simple  Spinal  Fluid 
Gel  Precipitation  Test.   Pediatrics,  49:  133,  January  1972. 
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1.  Infectious  Diseases  Branch 

2.  Clinical  Investigations 
3-  Be the s da,  Maryland 

PHS-WIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  High  Risk  Pregnancies  and  Perinatal  Infections 

Previous  Serial  Number:  New 

Principal  Investigators:  Dr.  John  L.  Sever,  IDE,  KINDS 

Dr.  David  A.  Fuccillo,  IDB,  NINDS 

Dr.  Luiz  Horta-Barbosa,  IDB,  NINDS 

Dr.  Sheldon  Korones,  University  of  Tennessee 

Other  Investigators:  Dr.  Gabriel  Castellano,  MBA 

Cooperating  Units:  University  of  Tennessee 

Man  Years: 

Total:  2 
Professional:  1 
Other:         1 

Project  Description; 

Objectives;  The  purpose  of  this  investigation  is  to  study  high  risk 
pregnancies  in  relation  to  perinatal  infections.   To  accomplish  this,  a 
special  study  was  developed  at  the  newborn  nursery  at  the  University  of 
Tennessee.   This  is  a  high  risk  nursery  where  infants  from  the  Memphis 
Metropolitan  area  are  brought  for  special  newborn  care  and  procedures. 
Serial  blood  specimens  are  obtained  and  tested  for  immunoglobulin  levels  as 
a  meajis  of  identifying  those  children  with  possible  intrauterine  infection. 
In  addition,  other  laboratory  tests  and  specimens  are  obtained  to  further 
define  the  infections  which  may  be  present.   This  study  focuses  on  a  group 
of  infants  which  is  most  likely  to  have  difficulties  in  the  newborn  period 
and  is  most  frequently  involved  with  infections. 

Methods  Employed;   Serial  heel  prick  blood  specimens  are  obtained  during  the 
first  weeks  of  life.   These  specimens  are  tested  for  IgM  levels  using  radial 
immunodiffusion  techniques .   Infants  showing  elevated  IgM  levels  are  then 
further  tested  using  venous  blood  specimens,  throat  swabs,  anal  swabs  and 
other  tissue  specimens.  These  latter  specimens  are  forwarded  to  the 
laboratories  of  the  Infectious  Diseases  Branch  for  study.   Virus  isolation 
procedures  and  specific  antibody  tests  are  used.  The  data  is  then  analyzed 
in  relation  to  the  clinical  findings  in  the  child  and  treatment  is  instituted 
wherever  appropriate . 
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Major  Findings;  Approximately  900  children  have  been  studied  this  year.   We 
find  that  an  unusually  high  rate  of  IgM  elevation  in  this  population.   This 
is  a  new  study  and  investigations  are  in  progress  to  define  the  specific 
organisms  which  may  be  responsible  for  the  congenital  infections.   One  new 
organism  recently  identified  in  this  population  to  be  of  significance  is  a 
trachoma  like  organism  causing  eye  infection  in  the  newborn  period. 

The  Significance  of  the  Program  to  the  Institute;   In  our  effort  to  identify 
the  causes  of  neurological  and  other  damage  to  the  developing  child;  this 
population  provides  the  unique  opportunity  of  studying  high  risk  pregnancies 
and  thus  developing  a  great  deal  of  information  with  a  minimal  amoimt  of 
study  and  testing.   We  are  focusing  in  on  a  population  which  is  at  high  risk 
for  congenital  infections. 

Proposed  Course  of  the  Project;   The  study  will  continue  for  at  least  two 
additional  years  during  which  a  total  of  2500  patients  will  be  studied. 
Combined  serological  and  virus  isolation  techniques  will  be  used. 

Honors  and  Awards :   None 

Publications:   None 
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1.  Perinatal  Research  Branch 

2 .  Clinical  Investigations 

3 .  Bethe  sda^  Maiyland 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  Amniotic  Fluid,  Antibody  and  Infection 

Previous  Serial  Number:   New 

Principal  Investigators:  Dr.  Jonelle  Rowe,  IDB,  NINDS 

Dr.  John  L.  Sever,  IDB^  KINDS 
Dr.  Thomas  Riechelfer,  D.  C.  General  Hospital 

Other  Investigators:  Dr.  David  Madden,  IDB,  NINDS 

Dr.  David  Fuccillo,  IDB^,  NINDS 

Cooperating  Units:  D.  C.  General  Hospital,  Washington,  D.  C. 

Man  Years: 

Total:  1 
Professional:  .5 
Other:         .5 

Project  Description: 

Objectives:   This  is  an  investigation  of  amniotic  fluid  obtained  at 
therapeutic  abortion  or  amniocentesis  to  deteimine  immunoglobiolin  levels  and 
to  attempt  to  isolate  infectious  agents.   To  accomplish  this,  approximately 
100  amniotic  fluid  specimens  are  being  obtained  at  the  D.  C.  General  Hospital. 
Early  amniotic  fluid  specimens  are  obtained  by  suprapubic  uterine  taps  in 
conjunction  with  therapeutic  abortions.   Later  specimens  are  obtained  usually 
in  relation  to  determinations  of  intrauterine  biliinabin.  These  specimens  are 
then  tested  for  IgG,  IgA  and  IgM  levels  and  are  provided  to  our  laboratories 
for  virus  isolation  and  mycoplasma  studies. 

Methods  Employed:  Amniotic  fluid  specimens  are  obtained  at  amniocentesis  for 
therapeutic  abortions  or  serial  detenninations  of  bilirubin  levels.   Specimens 
are  immediately  brought  to  the  laboratory  for  IgM,  IgG  and  IgA  determinations 
using  the  radial  diffusion  method  and  counter  current  electrophoresis. 
Aliquots  of  the  specimens  are  also  given  to  our  other  laboratories  for  vlins 
isolation  and  mycoplasma  isolation.   Serum  specimens  are  available  from  the 
mothers  for  subsequent  antibody  determinations . 

Major  Findings:  A  total  of  70  specimens  have  been  studied  to  date.   IgG  has 
been  found  in  almost  all  of  these  specimens.   There  have  been  no  detectable 
levels  of  IgA  or  IgM.   There  have  been  no  virus  isolations  from  any  of  the 
amniotic  fluid  specimens  to  date  and  mycoplasma  studies  are  in  progress.  A 
number  of  fetal  tissue  specimens  have  shown  mycoplasma. 
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Significance  of  the  Program  to  the  Institute:   This  is  the  first  study  of 
intrauterine  immunoglobulin  levels  and  the  first  attempt  at  isolation  of 
infectious  agents  from  the  uteirus.  Previous  studies  have  dealt  with 
specimens  obtained  at  term.   This  data  is  confusing  both  in  terms  of  antibody- 
levels  and  the  presence  of  microorganisms  since  vaginal  contamination  can 
and  does  occur. 

Proposed  Course  of  the  Project:   We  are  in  the  process  of  completing  this 
data  for  reporting. 

Honors  and  Awards :  None 

Publications:  None  *  --   ^~  . 
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Project  Title: 


Serial  No.  NDS  (CF)-72  ID  1994 

1.  Infectious  Diseases  Branch 

2.  Clinical  Investigations 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Clinical  Studies  of  Chronic  Infections  of  the  Central 
Nervous  System 


Previous  Serial  Number:  None 


Principal  Investigators:  Dr.  John  L.  Sever,  IDB,  NINDS 

Dr.  David  A.  Fuccillo,  IDB,  NINDS 

Dr.  Jonas  Ellenberg,  Office  of  Biometry,  NINDS 


Other  Investigators: 


Dr.  J.  T.  Jabbour,  Memphis,  Tennessee 

Dr.  George  Schumacher,  Vermont 

Dr.  Jacob  Brody,  EB,  NINDS 

Dr.  Milton  Alter,  Minneapolis,  Minn. 

Dr.  John  Kurtzke,  Va.  Hospital,  Washington,  D.C. 

Dr.  Luiz  Horta-Barbosa,  IDB,  NINDS 

Miss  Helen  Krebs,  IDB,  NINDS 


Cooperating  Units: 


Man  Tear: 


University  of  Tennessee 

Veterans  AdmiBistratlon  Hospital,  Washington,  D.C, 

University  of  Vermont 

University  of  Minnesota 


Total:  3 
Professional :  2 
Other:         1 

Project  Description; 

Objectives;  Clinical  studies  are  being  conducted  on  chronic  infections  of  the 
central  nervous  system.  During  this  year,  the  investigations  have  primarily 
centered  on  subacute  sclerosing  panencephalitis  and  multiple  sclerosis.  These 
studies  have  epidemiological  and  therapeutic  components.  They  Involve  collab- 
oration of  a  number  of  groups  throughout  the  United  States. 

Methods  Employed;  A  registry  for  subacute  sclerosing  panencephalitis  was 
initiated  as  a  joint  effort  with  Dr.  J.  T.  Jabbour  at  the  University  of 
Tennessee.  This  registry  now  has  data  for  more  than  250  cases  of  SSPE.  The 
reporting  of  patients  is  being  continued  to  determine  if  there  will  be  a  change 
in  the  number  of  cases  per  year  related  to  the  widespread  use  of  measles  vaccine. 
This  Investigation  has  provided  us  with  opportunities  to  study  unusual  patients 
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such  as  one  Individual  with  hypogannnaglobullncmia ,  as  well  aa  SSPE  In  one  of 
two  Identical  twins.  Additional  studies  have  been  conducted  oa  the  epidemiology 
of  multiple  sclerosis.   Serum  and  spinal  fluid  specimens  are  being  tested  for 
antibody  to  a  variety  of  viruses.   Similar  studies  of  Creutzfeldt-Jakob  Disease 
and  Progressive  Multifocal  Leukoencephalopathy  are  in  progress. 

Major  Findings:   SSPE  has  been  found  to  be  more  prevalent  in  the  southeastern 
part  of  the  United  States.   In  addition,  more  than  half  of  the  children  have 
experienced  measles  in  the  first  two  years  of  life.  The  ratio  of  males  to 
females  is  3  to  1  with  this  disease.  These  observations  suggest  that  early 
exposure  to  measles  may  be  important  in  the  pathogenesis  of  the  majority  of 
cases  of  SSPE.  Other  cases  may  be  related  to  combined  infections  with  other 
viruses  along  with  measles.   Studies  of  a  child  with  X-linked  h3rpogaiimagloballn- 
emia  has  shown  that  SSPE  can  develop  without  antibody  to  measles.   Thus,  the 
pathogenesis  of  this  disease  does  not  seem  to  be  related  to  either  antibody 
to  measles  nor  antibody  directed  against  the  central  nervous  system.  This  has 
been  important  in  our  understanding  of  the  mechanisms  which  produce  this 
disease. 

Serologic  studies  of  p>atlents  with  multiple  sclerosis  have  consistently  shown 
slightly,  but  consistently,  elevated  titers  to  measles  among  the  patients  when 
compared  to  matched  controls.  Antibody  to  other  viruses  have  generally  not 
been  increased.  The  possible  importance  of  measles  in  the  pathogenesis  of 
multiple  sclerosis  must  be  considered  further. 

Significance  of  the  Program  to  the  Institute;  Clinical  studies  of  SSPE,  MS, 
and  other  chronic  infections  of  the  central  nervous  system  permit  direct 
investigation  of  the  possible  causes  of  these  diseases,  and  provide  us  with  an 
opportunity  to  study  unique  "experiments  of  nature"  which  often  provide  very 
valuable  insight  into  the  disease  process.  These  studies  are  designed  to  take 
advantage  of  both  the  epidemiology  as  well  as  the  direct  laboratory  approaches 
to  the  problems  of  chronic  infections  of  the  CNS. 

Proposed  Course  of  the  Project;  We  plan  to  continue  this  SSPE  registry  to 
determine  the  effect  of  the  widespread  measles  immunization  program,  which 
has  been  in  effect  in  the  United  States  for  more  than  10  years.   If  the  vaccine 
influences  the  rate  of  SSPE,  this  change  should  occur  in  the  next  few  years. 

Our  special  studies  of  multiple  sclerosis  and  other  neurological  diseases  will 
be  expanded  to  utilize  a  combined  laboratory  approach  with  tissues  as  well  as 
serum  specimens.   These  studies  are  now  being  initiated. 

Honors  and  Awards;   None 

Publications; 

Sever,  J.L.,  Kurtzke,  J.F.,  Alter,  M.,  Schumacher,  G.A.,  Gilkeson, 
M.R.,  Ellenberg,  J.H.,  and  Brody,  J.A.;  Virus  Antibodies  and 
Multiple  Sclerosis.   Arch.  Neurol.  24;  489-494,  June  1971. 
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Jabbour,  J.T.,  Duenas,  D.A.,  Sever,  J.L.,  Krebs,  H.M.,  and 
Horta-Barbosa,  L.:  Detection,  Epidemiological,  and  Vlrologlcal 
Studies  of  Subacute  Sclerosing  Panencephalitis  In  the  United 
States  of  America.  Proceedings  of  the  Congress  of  Pediatrics  In 
Vienna.  Pp.  385-393.   1971. 

Sever,  J.L.:  The  Emergence  of  Viruses  as  Causes  of  Chronic 
Neurological  Diseases.   Bull,  of  Los  Angeles  Neurological 
Societies,  Vol.  36,  No.  2,  pp.  55-57.  April  1971. 

Hanlsslan,  A.S.,  Jabbour,  J.T.,  deLamerens,  S.,  Garcia,  J.H.,  and 
Horta-Barbosa,  L.:   Subacute  Encephalitis  and  Hypogaramaglobulenla . 
Amer.  Jour.  Dls.  Child,  Vol.  123,  pp.  151-156,  Feb.  1972. 

Jabbour,  J.T.,  Duenas,  D.A.,  Sever,  J.L.,  Krebs,  H.M.,  and 

Horta-Barbosa,  L.:  Epidemiology  of  Subacute  Sclerosing 

Panencephalitis  (SSPE) .  JAMA,  Vol,  220,  No.  7,  May  15,  1972. 
Pp.  959-962. 
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ANNUAL  REPORT 

For  Period  July  1,  1971  through  June  30,  1972 

Perinatal  Research  Branch 

National  Institute  of  Neurological 

Diseases  and  Stroke 

National  Institutes  of  Health 

GENERAL  SUMMARY 

I.   STATUS  OF  DATA  COLLECTION;   The  final  annual  cohort  of  children  born 

in  FY  66  will  be  given  the  7-year  battery  of  tests  -  including  physical, 
neurological  and  psychometric  -  in  FY  73.  All  ten  institutions  will 
have  completed  this  phase  of  data  input.   Four  institutions  will  complete 
the  8-year  battery  of  tests  in  FY  74,  then  all  data  in  the  Core  Study 
population  will  be  available  for  analysis. 

II.   STATUS  OF  DATA  ANALYSIS;   During  FY  72,  the  events  of  major  consequence 
to  the  analysis  are: 

1.  The  publication  of  the  Monograph  -  Collaborative  Perinatal  Study; 
The  Women  and  Their  Pregnancies  by  W.B.  Saunders  Co. 

This  Monograph  prepared  by  the  Basic  Document  Task  Force  under  the 
Chairmanship  of  William  Weiss,  Office  of  Biometry,  described  in 
detail  the  basic  structure  of  the  data  collected  in  the  Study  and 
will  thus  provide  the  essential  background  information  for  readers 
of  analytical  publications  using  these  data. 

2.  Part  I  of  a  new  approach  to  studying  the  Signs  of  "Toxemia"  of 
Pregnancy  has  been  completed  by  the  Task  Force  on  Toxemia.   The 
physiologic  changes  of  the  blood  pressure  in  the  course  of  pregnancy 
and  their  ranges  have  been  defined  quantitatively.  Deviation  from 
the  physical  changes  are  associated  with  maternal  and  fetal  pathology 
in  measurable  increments.   The  presence  of  maternal  edema  does  not 
compound  the  deleterious  effect  of  hjrper tension,  while  proteinuria, 
alone  or  in  combination  with  edema,  is  associated  with  high  rates 

of  low  birthweight  babies  and  increased  perinatal  morbidity.   The 
findings  were  presented  and  discussed  at  the  First  International 
Workshop  on  the  Clinical  Signs  of  "Toxemia"  of  Pregnancy,  held  at 
the  Fogarty  International  Center,  in  December  1971. 

3.  The  Perinatal  Research  Committee  in  preparation  for  the  Analysis  of 
the  Collaborative  Perinatal  Study  data  established  in  1970  a  number 
of  Ad  Hoc  Task  Forces  and  the  Epidemiological  and  Statistical 
Advisory  Committee  (ESAC) .   The  latter  is  Chaired  by  Dr.  Abraham 
Lilienfeld,  who  also  Chaired  the  Committee  who  reviewed  the  validity 
and  reliability  of  the  data  base  in  1967-68. 

4.  The  Coordinating  Committee  for  Data  Analysis  (CCDA)  was  established 
during  the  recent  restructuring  of  the  Perinatal  Research  Branch. 
This  Committee  has  met  at  weekly  intervals  since  January  1972  and  is 
developing  a  Master  Plan  of  data  analysis  to  insure  that  the  original 
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objectives  of  the  Study  are  attained,  by  establishing  priorities  and 
coordination  among  task  force  studies  and  obtaining  a  consensus  on 
methodologies  from  ESAC. 

5.  The  Statutory  basis  for  the  Perinatal  Research  Committee  terminates 

on  June  30,  1972.   An  Ad  Hoc  Collaborative  Perinatal  Project  Committee 
has  been  established.   The  membership  includes  physicians  and  scien- 
tists who  are  knowledgeable  with  regard  to  the  data  base.   This 
Committee  in  addition  to  monitoring  data  collection  will  serve  in  an 
advisory  capacity  to  the  Coordinating  Committee  for  Data  Analysis. 

6.  SUMMARY  STATEMENT: 

During  this  year  the  mechanisms  with  associated  competency  in  man- 
power for  the  analysis  of  the  Collaborative  Perinatal  Project  data 
have  been  established  and  are  functioning. 

III.   STATUS  OF  AD  HOC  TASK  FORCES; 

1.  Basic  Document,  Volume  2. 

Principal  Investigators:   Basic  Document  Task  Force 

Objectives;   To  demonstrate  pediatric  data  associations  with  birth- 
weight,  perinatal  deaths,  and  neurologic  outcomes  at 
one  year. 

Status ;   a.   The  major  part  of  the  data  of  the  newborn  period  has 
been  tabulated,  reviewed,  and  glossy  prints  have  been 
prepared . 

b.  Comparison  of  newborn  and  one-year  conditions  has  been 
tabulated  and  summarized.   Format  for  publication  has 
yet  to  be  determined. 

c.  Approximately  15  additional  tabulations  are  included 

in  a  study  request  which  has  been  held  for  Coordinating 
Committee  review. 

d.  Selected  data  on  birthweight  and  gestation  have  been 
tabulated  and  tables  and  charts  are  in  preparation. 

e.  The  first  draft  of  some  sections  of  the  text  are  in 
preparation. 

2.  Task  Force  of  "Toxemia  of  Pregnancy 

Currently  examining  the  clinical  course  of  individual  pregnancies 
in  relation  to  time,  together  with  the  occurrence  or  disappearance 
and  combinations  of  change  in  blood  pressure,  edema,  or  proteinuria. 
Sub-cohorts  of  pregnancies  characterized  by  defined  patterns  of 
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complications  in  time  and  quantity  to  be  studied  in  relation  to 
immediate  and  long-term  outcome  of  child. 

3.  Task  Force  on  Labor  and  Delivery 

The  Study  variables  have  been  defined,  the  sources  in  the  Study 
records  identified,  and  qualitative  and  quantitative  class  intervals 
have  been  determined.   Computer  program  has  been  written. 

4.  Task  Force  on  Speech,  Language  and  Hearing 

Currently  involved  with  a  factor  analysis  of  three-year  old  data  to 
derive  a  composite  or  global  score. 

5.  Task  Force  on  Physical  Growth  and  Development 

a.  The  Study  of  "Intrauterine  Growth  Curves"  being  conducted  by 
Dr.  T.F.  McNair  Scott  will  be  completed  this  year  and  ready  for 
publication. 

b.  A  data  file  has  been  established  in  which  physical  growth  data 
on  weight,  length,  head  circumference,  chest  circumference  and 
interval  increment  rates  for  these  measurements  are  age  - 
corrected  for  each  scheduled  examination.   This  file  is  being 
used  for  the  production  of  normative  growth  data  on  the  Study 
children  at  this  time  by  Dr.  Glen  S.  Bartlett.   The  results 
will  be  available  this  year. 

c.  Support  for  Dr.  Stanley  M.  Garn,  who  will  generate  Bivariant 
Tables  using  the  physical  growth  data,  has  been  approved  and 
in  process. 

6.  Task  Force  on  Four  and  Seven-Year  Data 

Drafts  are  being  written  for  description  of  population  and  sample 
and  mean  IQ  by  level  of  predictor  variable  within  control  groups. 

7.  Task  Force  on  Genetics  and  Congenital  Malformations 

The  Task  Force  has  initiated  a  project  to  collect,  process  and  freeze 
in  liquid  nitrogen  blood  specimens  from  5,000  Collaborative  Study 
children.   These  specimens  will  eventually  be  typed  for  a  large 
number  of  genetic  markers. 

The  Task  Force  has  developed  protocols  for  the  follow-up  of  twins 
born  in  the  Collaborative  Study  to  age  15  years. 

Protocols  have  also  been  developed  for  the  study  of  effects  of  sick- 
ling and  G6PD  deficiency  on  the  outcome  of  pregnancy  and  a  study  of 
dental  casts  as  an  index  of  abnormality  in  prenatal  development. 
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8.   Task  Force  on  Pathology 

The  Task  Force  is  presently  developing  a  four-year  program  for  the 
systematic  examination  of  central  nervous  system  specimens  available 
for  examination  at  Bethesda  and  in  Boston.   It  is  expected  that  this 
program  will  be  approved  and  funded  by  contract  on  a  yearly  basis. 

IV.   OTHER  FUNCTIONS: 

The  Perinatal  Research  Branch,  through  the  Office  of  the  Chief,  continues 
to  monitor  sample  maintenance,  quality  control  (inter  and  intra-institu- 
tional) ,  overdue  forms,  data  processing  and  institutional  contracts  for 
data  collection. 
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CONTRACT  NARRATIVE 

Perinatal  Research  Branch  --  Office  of  the  Chief 

July  1,  1971  through  June  30,  1972 

TUFTS  UNIVERSITY  (NIH-70-2118) 

Title:   Drug  ingestion  and  fetal  abnormalities 

Contractor's  Project  Director:   Dennis  Slone,  M.D. 

Current  Annual  Level:   $U8,920.00 


Objectives :   Pursue  by  hospital  and  race,  event  analysis  of  outcomes  for 
drugs  reported  taken  during  pregnancy. 

Course  of  Contract:   April  1,  1971,  to  July  30,  1971.   Scientific 
activities  discontinued  henceforth  due  to  lack  of  available  funds. 

Proposed  Course  of  Contract :   Since  the  research  staff  has  transferred  to 
Boston  University  and  funds  are  available,  a  new  contract  to  continue  the 
investigation  of  the  relationship  of  maternal  drug  ingestion  and  pregnancy 
outcome  is  being  renegotiated. 


CONTRACT  NAREATIVE 

Perinatal  Research  Branch  --  Professional  Staff  Consultants  Section 

July  1,  19T1  through  June  30,  1972 

IMIVERSITY  OF  MICHIGM  (WIH  71-2390) 

Title ;  Genetic  typing  on  children  in  HIH  Perinatal  Project 

Contractor's  Project  Director;  H.G«  Gershowitz,  Ph«Do 

Cur-rent  Annioal  Level;   $22,550.00 

Objectives;  To  obtain  approximately  5^000  blood  specimens  from  children  bom 
in  the  Collaborative  Study,  separate  red  cells  from  serum  and  freeze  both  in 
liquid  nitrogen  for  further  studies. 

Major  Findings ;  None 

Significance  to  Program;  This  is  the  first  stage  of  a  study  to  type  the  child.ren 
for  a  large  number  of  red  cell  antigens  and  serum  enzymes  and  proteins  in  order 
to  develop  an  ethnicity  index  and  study  the  relationship  of  these  genetic  markers 
to  the  outcome  of  pregnancy. 

Proposed  Course  of  Contract;  The  contract  has  been  written  for  one  year. 
However,  because  of  a  late  start  in  providing  the  blood  specimens,  it  is  an- 
ticipated that  the  contract  will  be  extended  for  a  second  year  without  additional 
funds.  The  contract  will  provide  data  necessary  for  genetic  analysis  of  factors 
which  affect  outcome  of  pregnancy. 
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Project  Title: 


Serial  No.  NDS  (CF)-63  PR/OC   1144 

1.  Perinatal  Research  Branch 

2.  Office  of  the  Chief 

3.  Bethesda,  Maryland 

FHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

An  Instrument  For  The  Conduct  of  A  Retrospective  Study  of 
Seizures,  Cerebral  Palsy,  Mental  Retardation  and  Other 
Neurological  and  Sensory  Disorders  of  Infancy  and  Childhood, 


Previous  Serial  Number:   Same 

Principal  Investigators:   Z.  A.  Shakhashiri,  M.D.,  PRB,  NINDS 

Leonard  V.  Phelps,  Clearwater,  Florida 
Glen  S.  Bartlett,  M,D.,  Case  Western  Reserve  Univ., 

Cleveland,  Ohio 

Other  Investigators:   Lenore  Bajda,  M.D. ,  PRB,  NINDS 

John  R.  Day,  M.D.,  Chevy  Chase,  Maryland 

Blanche  L.  Vincent,  S.N.O. ,  Greensboro,  North  Carolina 

Zula  C.  Meekham,  B.S.N. ,  PRB,  NINDS 

Rose  R.  Tor tore 11a,  PRB,  NINDS 

Cooperating  Units:  Georgetown  Iftiiversity  Hospital,  Retarded  Children's 

Clinic,  Selected  Maternity  Hospitals  and  Physicians  in 
Metropolitan  Washington. 

Man  Years: 

Total:  .35 

Professional:  .30 

Other :  . 05 

Project  Description: 

Objectives:   Design  an  instrument  for  the  conduct  of  a  retrospective  study  of 
seizures,  cerebral  palsy,  mental  retardation  and  other  neurological  and  sen- 
sory disorders  of  infancy  and  childhood  in  order  to  test  certain  basic  and 
important  hypotheses  concerning  the  occurrence  of  neurological  damage. 

Methods  employed:   Recognized  damaged  outcomes  of  pregnancy,  such  as  seizures, 
diplegias,  hemiplegias  and  choreoathetoids  are  to  be  studied  and  related  to 
defined  perinatal  or  postnatal  events.   These  outcomes  were  selected  because 
they  were  construed  to  be  related  to  or  manifestations  of  or  involved  in  the 
biological  or  psycho-sociological  mechanism  underlying  the  following  hypoth- 
eses:  (1)  anoxia,  (2)  toxic  influences  on  the  brain,  (3)  metabolic  influences, 
(4)  trauma  to  the  head,  (5)  infection  of  the  brain,  (6)  dehydration  of  the 
child,  (7)  genetic  or  familial  patterns,  and  (8)  socioeconomic  status. 
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Serial  No.  NDS  (CF)-63  PR/OC   1144 

Proposed  Course  of  the  Project:   The  abstraction  of  the  maternity  and  nvirsery 
records  and  interviewing  of  the  mothers  have  been  completed.   The  physicians 
of  sib  controls  have  been  contacted  and  information  attesting  to  the  health 
status  of  these  sibs  has  been  obtained.   All  forms  have  been  edited  and  coded, 
and  IBM  cards  have  been  keypunched.   Partial  analysis  of  the  data  has  been 
carried  out.   Comparison  of  findings  in  this  project  with  findings  in  the 
Collaborative  Study  will  be  carried  out  at  a  later  time. 

Preparation  of  the  manuscript  has  been  delayed  until  the  end  of  FY  '73. 

Honors  and  Awards :   None 

Publications:   None 
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Project  Title: 


Previous  Title; 


Serial  No.    NDS    (CF)-63   PR/OC      1146 

1.  Perinatal  Research  Branch 

2.  Office  of   the   Chief 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Public  Health  Implications  Study  of  Perinatal  Mortality  in 
the  Collaborative  Study  and  in  the  Collaborative  Study  Cities. 

Revision  and  Expansion  of  Previous  Project  Entitled  A 
Commentary  On  The  Appropriateness  of  the  Use  of  Certain 
Tabular  Data,  For  Formulating  Generalizations  Concerning 
Populations  In  the  Same  Cities  As  Those  In  Which  The 
Collaborative  Study  On  Cerebral  Palsy,  Mental  Retardation 
And  Other  Neurological  and  Sensory  Disorders  of  Infancy 
And  Childhood  Is  Being  Conducted. 


Previous  Serial  Number:   Same 


Principal  Investigators; 


Z.  A.  Shakhashiri,  M.D.,  PRB,  NINDS 
Leonard  V.  Phelps,  Clearwater,  Florida 
Glen  S.  Bartlett,  M.D.,  Case  Western  Reserve  Univ. 

Cb^eland,  Ohio 


Other  Investigators 
Cooperating  Units: 


None 


The  Census  Bureau  and  the  National  Center  for  Health 
Statistics  cooperated  in  the  furnishing  of  necessary 
statistical  information  for  the  United  States  and  cities, 
The  respective  state  or  city  health  departments  are 
providing  natality  and  mortality  data  for  the  Project 
cities. 


Man  Years: 

Total:  0.50 

Professional:  0,30 

Other:  0.20 

Project  Description: 

Objectives:   To  evaluate  fetal  and  infant  mortality  of  the  Collaborative 
Study  population  and  of  the  cities  from  which  that  population  is  drawn,  with 
the  aim  of  comparing  the  two  populations,  city  by  city,  and  institution  by 
institution,  on  mortality  characteristics. 

Methods  employed:   In  addition  to  the  data  previously  available  from  the 
National  Center  for  Health  Statistics  for  perinatal  events,  detailed  data  on 
natality  and  perinatal  mortality  are  being  sought  for  the  study  cities  from 
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Serial  No,  NDS  (CF)-63  PR/OC   1146 

either  the  state  or  city  health  departments,  whichever  has  jurisdiction  for 
these  records.   The  data  include  figures  for  livebirths,  stillbirths,  and 
deaths  under  24  hours,  1  day  to  7  days,  8  days  to  28  days  and  1  month  to 
12  months,  evaluated  by  birthweight,  length  of  gestation,  race  and  sex,  and 
plurality  for  the  years  1959  through  1966.   Corresponding  data  will  be  com- 
piled by  institution  for  the  PRB  study  population.   The  state  or  city  health 
departments  have  been  asked  to  furnish  either  completed  tabulations  or  raw 
data  to  be  tabulated  (arrangements  finalized)  by  the  PRB  Section  on  Data 
Management  and  Retrieval. 

Considerable  effort  has  been  and  is  being  expended,  in  connection  with  the 
Section  on  Data  Management  and  Retrieval,  PRB,  and  the  Office  of  Biometry, 
NINDS,  to  create  a  usable  data  file  of  the  external  data  being  obtained  in 
connection  with  this  study.   The  aim  is  to  provide  a  file  with  more  general 
utility  than  the  limited  scope  of  this  study.  When  such  a  file  is  created, 
the  information  necessary  to  make  use  of  the  file  will  be  made  available  to 
interested  persons  in  PRB. 

Major  Findings:   Evaluation  of  birthweight  and  length  of  gestation  data  for 
all  core  live  births  (first  and  subsequent  pregnancies)  reveals  differences 
between  races  and  between  sexes  that  are  generally  persistent  among  all  the 
institutions.   Birthweights  are  lighter  among  non-whites  than  among  whites, 
and  among  females  than  among  males.  With  white  males  the  heaviest,  the  order 
of  decline  is  next  white  female,  then,  at  about  the  same  weight,  non-white 
males,  then  non-white  females.   There  is  a  particular  excess  of  non -whites  at 
low  birth  weights  (2500  grams  or  less).   Length  of  gestation  is  shorter  among 
non-white  than  among  whites  by  about  1  week,  with  an  excess  of  both  short- 
gestation  and  long -gestation  deliveries  among  non-whites.   Length  of  gestation 
is  slightly  shorter  among  males  than  among  females  in  both  races,  but  less 
consistently  so  among  whites. 

Perinatal  mortality  has  declined  in  the  study  population  since  its  first  year, 
with  a  transient  elevation  in  1962.   Group  I  mortality  (fetal  deaths  1001 
grams  and  over  plus  deaths  under  7  days  of  age  per  1000  total  births)  declined 
from  28.5  in  1959  to  17.6  in  1966  (mean  21.7)  among  whites  and  from  33.2  to 
21.8  (mean  28.4)  among  non-whites.   Group  II  mortality  (fetal  deaths  501  grams 
and  over  plus  deaths  under  28  days  per  100  total  births)  declined  from  34.9 
in  1959  to  19.1  in  1966  (mean  26.0)  among  whites  and  from  39.8  to  25.5  (mean 
33.3)  among  non-whites.   These  trends  tended  to  persist  from  institution  to 
institution,  though  to  varying  degrees. 

The  file  has  not  been  completed  on  schedule  owing  to  delays  in  receiving 
data  from  some  cities.   June  1973  is  now  the  new  deadline  for  reporting  on 
the  current  phase. 

Honors  and  Awards:   None 

Publications:   None 
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Serial  Wo.  WDS  (CF)-68  PR/OC  ll6i^ 

1.  Perinatal  Research  Branch,  NIMDS 

2.  Section  on  Office  of  the  Chief 

3.  Bethesda,  Maryland 

PHS-NIH 

Individual  Project  Report 

July  1,  1971  through  June  30,  1972 

Project  Title:  Early  Signs  as  Predictors  of  Death  and  Neurological  Abnormality 
Among  Premature  Infants  Weighing  1000-2000  Grams 

Previous  Serial  Number:   RDS  (CF)-63  PR/PN  116^^  and  incorporating  Serial  No. 

NDS  (OF) -69  PR/PM  17^0 

Principal  Investigator:   Joseph  S.  Drage,  M.D.,  PRE,  NINDS 

Other  Investigators:   Karin  B.  Nelson,  M.D.,  PRE,  NINDS 

Heinz  Berendes,  M.D.,  PRB,  NINDS 

Cooperating  Units:  None 

This  study  has  been  discontinued. 
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Serial  No.  WDS  (CF)-66  PR/OC  1335 

1.  Perinatal  Research  Branch,  NIWIlS  ' 

2.  Section  on  Office  of  the  Chief 

3.  Be the s da,  Maryland 

PHS-NIH 

Individual  Project  Report 

July  1,  1971  through  June  30,  1972 

Project  Title:  Mortality  and  Morbidity  Among  Infants  Weighing  1000-2000  Grams 

Previous  Serial  Rumber:   EDS  (CF)-66  PR/PIT  1335 

Principal  Investigator:   Joseph  S.  Drage,  M.D.,  PRB,  NINDS 

Other  Investigators:   Karin  B.  Nelson,  M.D.,  PRB,  WINDS 

B.H.  Williams,  M.D,,  PRB,  NINDS 

Cooperating  Units :   None 

This  study  has  been  discontinued. 
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Serial  No.  NDS  (CF)-63  PR/PSC  II63 

1,  Perinatal  Research  Branch,  NINDS 

2.  Section  on  Professional  Staff  Consultants 
3-   Bethesda,  Maryland 

PHS-NIH 

Individual  Project  Report 

July  1,  1971  through  June  30,  1972 

Project  Title:   An  Investigation  into  the  Relationship  Between  Congenital 
Heart  and  Great  Vessel  Anomalies  and  Selected  Factors  as 
Recorded  in  the  Collaborative  Perinatal  Research  Project, 

Previous  Serial  Number:   NTS  (CF)-63  PR/PN  II63 

Principal  Investigator:   Lenore  Bajda,  M.D.,  PRE,  NINDS 

Other  Investigators-   None 

Cooperating  Units:   Office  of  the  Director,  NHI 

Man  Years: 

Total:  0 

Professional:  0 

Other:  0 

Project  Description:   The  primary  objective  of  this  study  is  to  assess  rela- 
tionships between  certain  maternal  variables  and  congenital  heart-great  vessel 
anomalies . 

Additional  objectives  include  investigating  relationships  between  early  signs 
of  abnormality  and  the  existence  of  definitive  congenital  heart  lesions  and 
determining  the  existence  of  congenital  heart-vessel  anomaly  in  conjunction 
with  mental  retardation  as  recorded  in  the  eight-month  psychological  examina- 
tion, the  one-year  summary  records,  four -year  psychological  examination,  and 
seven-year  neiirological  and  psychological  examinations . 

To  date,  maternal  parameters  analyzed  included  age  of  gravida,  parity,  prior 
pregnancy  outcome,  prior  and  current  health  status,  ABO  blood  group,  current 
smoking  pattern,  and  viral  antibody  status. 

Study  data  was  obtained  from  Collaborative  Study  records  received  by  PRB 
from  the  onset  of  the  Study  (January  1959)  through  December  I96U.   These 
records  provide  112  live  and  stillbirth  cardiac  cases  for  study  out  of  a 
population  pool  of  approximately  38,000.   Analysis  of  an  expanded  Study 
cohort  through  I965,  with  a  population  pool  of  approximately  55,000  providing 
additional  cases,  is  underway  in  anticipation  that  the  additional  cases  will 
support  earlier  findings  and  perhaps  provide  further  clues  for  identifying 
etiological  relationships . 
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Serial  Wo.  KDS  (CF)-63  PR/PSC  II63  I 

Preliminary  analysis  indicated  that  there  was  a  definite  preponderance  of 
mothers  over  30  in  the  C-V  Study  group.  Controlling  for  race,  and  removing 
cases  with  chromosomal  aberrations,  there  were  more  white  mothers  in  the  30     ! 
and  over  age  group  than  expected  at  the  .05  level.  This  trend  is  also  noted     ' 
among  Negroes .  There  was  a  greater  than  expected  number  of  gravida  with 
systemic  disease  complications  and  prior  pregnancy  loss  among  the  mother  of 
the  cardiacs.  A  breakdown  of  these  factors  for  greater  specificity  is  pending.  1 

Because  the  number  of  patients  with  each  specific  cardiac  abnormality  was       \ 
small,  specific  associations  between  serological  findings  and  clinical 
observations  xrere  not  possible,  although  several  interesting  trends  were 
noted.  Analysis  on  the  larger  cohort  is  nearing  completion.  j 

A  preliminary  report  on  the  196U  cohort  study  was  presented  at  the  I966 
Annual  Meeting  of  the  Teratology  Society. 

J 
The  urgent  priority  of  processing  the  entire  Collaborative  Project  study  data 
has  temporarily  delayed  further  work  on  this  study. 

Honors  and  Awards :  None 

Publications :   None 
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Serial  No.  WDS  (CF)-63  PR/PSC  IIT^ 
1«  Perinatal  Research  Branch 
2.  Professional  Staff  Consultants 

Section 
3o  Bethesda,  Maryland 


PHS-NIH 
Individ-ual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  Birthweight  in  Relation  to  Selected  Socioeconomic  Variahles 

Previous  Serial  Number:  NDS  (CF)-63  PR/eS  117i+ 

Principal  Investigator:  Dr.  W.C,^  Myrianthopoulos,  PRE,  NIKDS 

Other  Investigators:  Dr.  Joshua  Lederherg,  Stanford  University 

Coopei^ting  Units:  None 

This  project  has  been  discontinued. 
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Serial  No.  WDS  (CF)-63  PR/PSC  11T5 

1.  Perinatal  Research  Branch 

2.  Professional  Staff  Consultants 

Section 

3.  Bethesda,  Maryland 

PHS-inH 
Individual  P2XijeGt  Report 
July  1,   1971  through  June  30,   19T2 

Project  Title:     Determination  of  the  Zygosity  of  Tvdns  Bom  to  Mothers  in 
the  Collahorative   Study 

Previous  Serial  Number:     ffiDS   (CF)-63  PR/EG  1175 

Principal  Investigator:  Dr^  N.C,'  Myrianthopoulos,  PRB,  NINDS 

Other  Investigator:  None 

Cooperating  Units:  All  Institutions  participating  in  the  Collaborative  Study 

Man  Years: 

Total:  «15 
Professional:  0I5 
Other:        .00 

Project  Description: 

Objectives:  This  is  a  continuing  project  to  deteimine  the  zygosity  and 
epidemiologic  chaaracteristics  of  twins  bom  to  Study  mothers. 

Methods  employed:  Twin  zygosity  is  determined  by  comparison  of  sex, 
placentation,  blood  groups,  and  finger  and  palm  prints.  This  infonnation  is 
foivarded  by  all  Institutions  to  the  Branch  where  it  is  classified  and 
analyzed  by  special  methods. 

Proposed  course:  To  study  all  twins  in  terms  of  a  variety  of  genetic  and 
socioeconomic  variables.   (See  also  Serial  No.  NDS  (CF)-70  PR/PSC  1857), 
This  study  has  been  superseded  by  Serial  No.  NDS  (CF)-71  PR/PSC  I909. 

Honors  and  Awards:  None 

Publications:  Myrianthopoulos,  N.C,  Nichols,  P^i  L.,  Broman,  S.HJ  and 

Anderson,  V,A»':  Intellectual  development  of  a  perspectively 
studied  population  of  twins.  Proc.  Uth  Intern.  Congr.  Hum. 
Genet.,  Ansterdam,  Excerpta  Medica,  in  press. 
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Serial  Wo.  NDS   (CF)-63  PR/PSC  ll8i^ 

1.  Perinatal  Research  Branch 

2.  Professional  Staff  Consultants 

Section 

3.  Bethesda,  Maryland 

PHS-WIH 
Individual  Project  Report 
July  1,  19T1  through  June  30,  1972 

Project  Title:  Population  Dynamics  of  Tay-Sachs  Disease  and  other 
Sphingolipidoses 

Previous  Serial  Numter:  WDS,(CF)-63  PR/eG  llS^i- 

Principal  Investigator:  Dr.  N.G,  Myrianthopoulos,  PRE,  WINDS 

Other  Investigators:  Dr.  Stanley  Aronson,  Brown  University 

Cooperating  Units :  Wone 

Man  Years: 

Total:  .15 
Professional:  .15 
Other:        .00 

Project  Description: 

Objectives:  This  is  a  continixation  of  a  study  to  deteimine  whether  differ- 
ential fertility  favoring  the  Jewish  heterozygote  can  account  for  the  100 
fold  higher  frequency  of  Tay-Sachs  disease  and  the  gene  responsible  for  it 
among  the  Jewish  compared  with  non-Jewish  population  in  the  U.S.  Evidence 
for  selective  advantage  of  the  heterozygote  was  found  in  the  first  part  of 
the  study  (Am.  J.  Hum.  Genet.  18:313-327,  1966). 

Proposed  course:  The  plan  is  to  investigate  whether  or  not  such  advantage 
can  be  demonstrated  in  other  sphingolipidoses,  to  study  the  demography  of 
these  disorders  and  to  determine  whether  resistsince  to  tuberculosis  or  some 
other  infectious  disease  confers  a  selective  advantage  to  the  heterozygote. 

Methodology:  About  i|-,000  cases  of  Jewish  immigrant  patients  who  had  TB  have 
been  collected  from  the  records  of  the  American  Chronic  Disease  Center, 
Denver,  Colorado.  The  distribution  of  places  of  origin  of  these  patients  has 
been  compared  with  that  of  ancestors  of  Tay-Sachs  disease  and  of  a  control 
group . 

Major  findings:  The  analysis  has  shown  that  the  frequency  of  TB  is  low  in 
areas  of  high  concentration  of  the  TSD  gene,  and  vice  versa,  suggesting  that 
the  Jewish  TSD  heterozygote  may  have  seme  protection  from  TB. 

Honors  and  Awards:  Wone 
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Serial  Wo.  HDS  (CF)-63  PR/PSC  1184 

Publications:  Myrianthopoulos,  NoCo  and  Aronson,  S,M. :  Population  dynamics 

of  Tay-Sachs  disease.  II.  What  confers  the  selective  advantage 
upon  the  Jewish  heterzygote?  Proc.  Intern.  Symp.  Sphingol., 
New  York,  Plenum  Puhl.  Coip.,  in  press. 

Myrianthopoulos,  BT.C,  Waylor,  A.F.  and  Aronson,  S,M, :  Founder 
effect  in  Tay-Sachs  disease  unlikely.  Am.  J.  Hum.  Genet.,  in 
press. 
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Serial  No.  NDS  (CF)-65  PR/PSC  127^4- 

1.  Perinatal  Research  Branch 

2.  Professional  Staff  Consultants 

Section 

3.  Bethesda,  Maryland 

PHS-NIH 
Individ-ual  Project  Report 
July  1,  19T1  through  June  30,  1972 

Project  Title:  Genetic  Bases  of  Neonatal  Reflexes 

Previous  Serial  Wumher:  NDS  (cr)-65  PR/EG  127^ 

Principal  Investigator:  Dr.  A.F.  Naylor,  PRE,  NINDS 

Other  Investigators:  Dr.  N.C.  Myrianthopoulos,  PRB,  NINDS 

Cooperating  Units :  None 

Man  Years: 

Total :  . 01 
Professional:  .01 
Other:        .00 

Project  Description: 

0"bjectives:  To  investigate  the  validity  of  regarding  the  suck,  rooting  and 
other  neonatal  reflexes  as  genetic  entities. 

Major  findings:  An  initial  set  of  cases  retrieved  for  ahsence  of  one  or  more 
of  these  reflexes  was  reviewed  and  seemed  to  have  high  frequencies  of  various 
kinds  of  tratima  whose  hase  line  frequencies  were  unknown. 

Proposed  course;  To  place  limits  on  the  frequencies  of  losses  of  suck,  root- 
ing, palmar  grasp,  plantar  gnrasp  and  Moro  reflexes  because  of  mutation  or 
segregation  at  gene  loci  specifically  affecting  manifestation  of  these  reflexes. 

The  completion  of  the  (condensed)  Variable  Data  File  makes  practical  the  reacti- 
vation of  this  project  along  proper  lines.  Base  populations  can  be  selected 
for  general  health,  especially  neurological,  and  frequencies  of  isolated  absence 
or  weakness  of  single  neurological  signs  can  be  tested.  Active  work  on  this 
project  will  be  undertaken  when  most  current  tasks  have  been  carried  out. 

Honors  and  Awards:  None 

Publications:  None 
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Serial  Ko.  WDS  (CF)-65  PR/PSC  12T6 
1.  Perinatal  Research  Branch 
2o  Professional  Staff  Consultants 

Section 
3.  Bathe sda,  Maryland 

PHS-KIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  19T2 

Project  Title:  Sequential  Aspects  of  Occurrence  of  Spontaneous  Abortion  in 
Family  Histories 

Previous  Serial  Number :  NDS  (CF)-65  ?R/eG  12T6 

Principal  Investigator:  Dr.  A.F.  Naylor,  PRE,  WINDS 

Other  Investigators:  Dr.  Dorothy  Warburton,  College  of  Physicians  and 

Surgeons  of  Columbia  University 

Cooperating  Units :  None 

Man  Years: 

Total:  .15 
Professional:  .15 
Other:        .00 

Project  Description: 

Objectives:  To  relate  the  risk  of  spontaneous  abortion  to  maternal  age  and 
prior  reproductive  experience.  A  special  point  under  investigation  is  whether 
apparent  age  effects  are  explicable  by  a  tendency  for  intrinsic  habitual 
aborters  to  remain  in  the  reproductive  population  longer  in  attempts  to  compen- 
sate for  unsuccessful  pregnancies.  Also  conditional  idsks  have  been  estimated. 

Proposed  course;  Although  certain  portions  of  the  data  analysis  support  a 
maternal  aging  explanation  for  part  of  the  trend  in  abortion  risk;  a  reconsid- 
eration of  the  original  tabular  outputs  shows  that  a  very  substantial  additional 
parity  exists.  An  existing  manuscript  has  been  completely  redrafted  to  reflect 
this  change  in  interpretation. 

Honors  and  Awards:  None 

Publications:  None 
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Serial  Wo.  NDS  (CF)-66  PR/PSC  1331 

1.  Perinatal  Research  Branch 

2.  Professional  Staff  Consultants 

Section 

3.  Bethesda,    Nfe,ryland 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 


Project  Title:   Obstetric  Factors  in  Twin  Pregnancies. 

Previous  Serial  Number:   NDS  (CF) -66  PR/OB  I33I 

Principal  Investigator:   Rudolf  F.  Vollman^  M.  D.;  PRE,  NIWDS 

Other  Investigators:   Jose  G.  Marmol^  M.  D.^  Miami,  Florida 

Irene  B.  Ross,  PRB,  KIKDS 

Cooperating  Units :  All  institutions  participating  in  the  Collaborative 

Study 

This  project  has  been  discontinued. 
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Serial  No.  KDS  (CF)-66  PR/pSC  1333 

1.  Perinatal  Research  Branch 

2.  Professional  Staff  Consultants 
Section 

3.  Bethesda,  IVferyland 


PHS-ran 

Individual  Project  Report 
July  1,  1971  through  June  30,  1972 


Project  Title:   Distribution  of  Abortions  by  Chronologic  and  Gynecologic 
Age  of  the  Gravida. 

Previous  Serial  Number:   NDS  (CF) -66  PR/oB  1333 

Principal  Investigator:   Rudolf  F.  Vollman,  M.  D.;,  PRE,  NINDS 

Other  Investigators:   Jose  G.  Marmol,  M.  D.,  Miami,  Florida 

Irene  B.  Ross,  PRE,  WINDS 

Cooperating  Units:  All  institutions  participating  in  the  Collaborative 

Study 

This  project  has  been  discontinued. 
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Serial  No.  NDS  (CF)-66  PR/PSC  1338 

1.  Perinatal  Research  Branch,  NIWDS 

2.  Section  on  Professional  Staff  Consultants 

3.  Bethesda,  Maryland 

PHS-NIH 

Individual  Project  Report 

July  1,  1971  through  June  30,  1972 

Project  Title:  The  Association  of  Mental  Subnormality  with  Head  Circumfer- 
ence, Congenital  Malformations,  and  Other  Conditions  of  the 
Newborn  Term  Infant 

Previous  Serial  Number:   NDS  (CF)-66  PR/PN  1338 

Principal  Investigator:   Lenore  Bajda,  M.D.,  PRB,  NINDS 

Other  Investigators:   None 

Cooperating  Units:   Office  of  Biometry 

Man  Years : 

Total :  0 

Professional:  0 

Other :  0 

Project  Description:   The  objective  of  this  study  was  to  determine  the  rela- 
tionship between  head  size  and  certain  other  physical  features  of  the  Collab- 
orative Study  child  noted  shortly  after  birth,  at  the  one-year  examination 
and  at  h   years  upon  completion  of  the  psychological  examination.   The  project 
was  in  abeyance  pending  updating  of  the  data  file.   Dr.  Nelson  and  Mr.  Deut- 
schberger  completed  their  study  on  "Head  Size  at  One  Year  as  a  Predictor  of 
Four -Year  IQ"  (Develop.  Med.  Child  Neurol.  12:  U87-^95,  1970)  using  a  sample 
of  the  Collaborative  Study  population  including  a  partially  selected  pediatric 
group  of  93  379  children.   They  concluded  that  there  is  approximately  a  50fo 
chance  of  an  IQ  of  less  than  80  at  k   years  of  age  for  the  one-year  male  with 
a  head  size  of  less  than  U3  cm.  and  a  one-year  female  with  a  head  size  of  less 
than  U2  cm.   The  investigator  plans  to  examine  in  detail  the  low  and  high 
head  measure  sample  of  the  Nelson-Deutschberger  study  for  other  factors  which 
might  account  for  the  correlation  between  head  size  and  the  four -year  IQ, 
values.  Depending  on  the  results  of  this  analysis,  the  original  study  proposal 
will  then  move  forward  with  a  larger  sample,  or  terminate. 

The  urgent  priority  of  processing  the  entire  Collaborative  Project  study  data 
has  temporarily  delayed  further  work  on  this  study. 

Honors  and  Awards:   None 

Publications :   None 
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Serial  Wo.  NDS  (cf)-6t  PR/PSG  151O 

1.  Perinatal  Research  Branch 

2.  Professional  Staff  Consultants 

Section 

3.  Bethesda,  Maryland 

PHS-WIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  The  Study  of  Maternal  Effects  in  the  Production  of 
Congenital  Malfoimations 

Previous  Serial  Number:  NDS  (CF)-67  PR/eG  151O 

Principal  Investigator:  Dr.  K.C'  Myrianthopoulos,  PRE,  WINDS 

Other  Investigators:  None 

Cooperating  Units:  None 

Man  Years: 

Total:  0O5 
Professional:  .05 
Other:        .00 

Project  Description: 

Objectives:  To  determine  the  extent  to  which  maternal  factors  are  involved 
in  the  production  of  congenital  malformations,  and  to  single  out  those  mal- 
formations and  conditions  of  the  newborn  in  which  the  role  of  maternal  factors, 
genetic  and  environmental,  appears  to  be  deciding. 

Methods  employed:  The  GEN  5-8  was  used  to  obtain  a  history  of  outcome  of 
prior  pregnancies,  in  families  in  which  half-siblings  are  present.  Study 
pregnancies  were  also  included. 

Major  findings:  Six  conditions  were  found  to  occur  in  high  frequency  among 
half  sibs :  Rh  trouble,  convulsions,  congenital  heart  disease,  club  foot, 
mental  retardation  and  Polydactyly.  Analysis  of  the  distribution  of  these 
abnormalities  in  first  and  second  sibships  of  the  same  family  showed  that  in 
the  case  of  seizures  and  mental  retardation  the  experience  in  the  first  sibship 
was  significantly  different  from  that  in  the  second,  indicating  a  genetic 
etiology;  in  the  case  of  congenital  heart  defects  and  club  foot  the  experience 
seemed  to  be  the  same  in  both  sibships,  indicating  that  environmental  maternal 
factors  predominate. 

Current  status:  Since  some  of  the  malformations  and  conditions  cannot  be 
identified  until  later  in  childhood,  it  was  decided  to  defer  further  analysis 
until  intake  of  the  7-year  data  is  completed. 

35^ 


Serial  No.  NDS  (CF)-67  FR/PSC  I5IO 

The  results  were  reported  at  the  Epidemiology  of  Epilepsy  workshop, 
Minneapolis,  November,  1971 • 

Honors  and  Awards :   None 

Publications :   None 
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Serial  No.  NDS  (CF)-6t  PR/PSC  1511+ 

1.  Perinatal  Research  Branch 

2.  Professional  Staff  Consiiltants 

Section 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  Record  Linkage  of  Relatives  Registered  in  the  Collalsorative 
Study 

Previous  Serial  Number:  NDS  (CF)-67  PR/eG  15li| 

Principal  Investigator:  Dr.  A.F.'  Raylor,  PRB,  NINDS 

Other  Investigators:  Dr.  N.C,  Myrianthopoulos,  PRE,  NINDS 

Cooperating  Units :  None 

Man  Years: 

Total:  .25 
Professional:  ,25 
Other:        .00 

Project  Description: 

Objectives;  To  identify  all  relatives  of  gravidae  registered  in  the  Collaborative 
Study. 

Methodology:  Abstracting  of  reports  of  relatives  has  been  completed  and  the 
infonnation  key-punched  into  card  images  on  magnetic  tape.  A  special  multireel 
tape  file  has  been  created  which  incorporates  and  extends  the  Varfile.  This 
enlarged  file  is  designed  for  genetic  investigations  and  includes  GEN  and  SE 
items  omitted  from  the  standard  file,  items  needed  for  pending  genetics  task 
force  studies  and  results  of  a  hand-review  of  putative  interiucial  cases  in 
the  Study. 

Proposed  course;  The  file  of  card  images  linking  related  gravidas  is  being 
edited  into  valid  pairs  of  i^lated  NINDS  numbers.  This  will  be  used  to  create 
another  version  of  the  Genetics  Varfile  with  pairable  cases  recorded  as  pairs. 

Honors  and  Awards;  None 

Publications:  None 
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Serial  Wo.  WDS  (CF)-6t  PR/PSC  1515 
lo  Perinatal  Research  Branch 
2.  Professional  Staff  Consultants 

Section 
3o  Bethesda,  Maryland 

PHS-WIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  19T2 

Project  Title:  Rh  Hemolytic  Disease  in  Negro  and  White  Infants 

Previous  Serial  Number:  EDS  (CF)-6t  PR/eG  1515 

Principal  Investigator:  Dr.  A<,F.  Waylor,  PRE,  WINDS 

Other  Investigators:  Wone 

Cooperating  Units :  Wone 

Man  Years: 

Total:  .01 
Professional:  .01 
Other:        .00 

Project  Description: 

Objectives:  To  confiim  a  report  that  high  Rh  antibody  levels  have  smaller 
morbid  effects  in  Wegro  than  in  White  babies,  although  this  is  not  true  for 
ABO  antibodies. 

Major  findings:  Preliminary  and  indirect  confiimation  has  been  obtained,  from 
a  small  data  sample  under  study  in  this  Section,  for  reports  in  the  literature 
that  high  Rh  antibody  titers  are  not  as  highly  associated  with  serious  morbidity 
in  Negroes  as  in  whites. 

Proposed  co\rrse:  The  existence  of  the  Variable  Data  File  will  make  possible 
the  easy  execution  of  the  required  data  processing. 

Honors  and  Awards:  Wone 

Publications:  Wone 


39  X 


Serial  Wo.  WDS  (CF)-6t  PR/PSC  1516 

1.  Perinatal  Research  Branch 

2.  Professional  Staff  Consultants 

Section 

3.  Bethesda,  Maryland 

PHS-WIH 
Individual  Project  Report 
July  1,   1971  through  June  30,   1972 

Project  Title:  Size  of  Placenta  in  Relation  to  Mother-Fetus  Antigenic 
Difference 

Previous  Serial  Wumber:  NDS  (CF)-67  PR/EG  I516 

Principal  Investigators:  Dr.  Dorothy  Warburton,  College  of  Physiciajis  and 

Surgeons  of  Coltanbia  University 
Dr.  A^rF.  Kaylor,  PKB,  NINDS 

Other  Investigators:  Dr.  G.  Nicholas  Rogentine,  Immunology  Branch,  KCI 

Dr.  Robert  Cefalo,  Obstetilcs,  National  Naval  Medical  Center 
Mrs.  Jean  Nemore,  PRB,  NUTOS 
Mrs.  Doris  Mahoney,  PRB,  NINDS 

Cooperating  Units:  Obstetrics  Department,  National  Naval  Medical  Center 

Man  Years: 

Total:  .50 
Professional:  .20 
Other:        .30 

Project  Description: 

Objectives:  To  investigate  the  hypothesis  published  by  Billington  in  19^^^ 
that  sensitization  of  the  mother  during  pregnancy  against  paternal  antigens 
leads  to  non -pathological  placental  hypertrophy  and  increased  birthweight  in 
succeeding  pregnancies. 

Major  findings;  Analysis  of  a  large  sample  of  study  data  has  given  convincing 
support  to  the  hypothesis.  A  paper  reporting  the  evidence  has  been  published. 

Proposed  course:  The  arrangements  for  a  laboratory  study,  described  in  the 
1969_YO  Annual  Report  have  been  active  and  25  maternal  sera  have  been  tested 
against  paternal  leucocytes.  Ho  attempt  at  analysis  will  be  made  until  many 
more  cases  have  accumulated. 

Honors  and  Awards:  None 

Publications :  None 
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Serial  No.  KDS  (CF)-68  ER/PSC  I628 

1.  Perinatal  Research  Branch,  NINDS 

2.  Section  on  Professional  Staff  Consultants 

3.  Bethesda,  Maryland 

EHS-NIH 

Individual  Project  Report 

July  1,  1971  through  June  30,  1972 

Project  Title:  Effects  of  Prenatal  Protein  Deprivation  on  Behavior  and  Brain 
Structure  of  Mice 

Previous  Serial  Number:  NDS  (CF)-68  PR/PN  I628 

Principal  Investigators:  John  A.  Ch-urchill,  M.D.,  Harper  Hosp.,  Detroit,  Mich. 

J.  H.  Careleton,  M.D.,  Miami,  Florida 
W.  Lawrence  Holley,  M.D.,  Children's  Hosp.,  Akron,  OH 

Other  Investigators:  None 

Cooperating  Units:  None 

This  study  has  been  discontinued. 
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1.  Perinatal  Research  Branch,  NINDS 

2.  Section  on  Professional  Staff  Consiiltants 

3.  Bethesda,  Maryland 

PHS-mH 

Individual  Project  Report 

July  1,  1971  through  June  30,  1972 

Project  Title:  Neiiropsychologic  Outcome  of  Children  with  Retinal  Hemorrhages 
at  Birth 

Previous  Serial  Number:   NDS  (CF)-68  PR/PN  1633 

Principal  Investigators:  Arthur  L.  Rosenbaum,  M.D.,  U.C.L.A.,  Los  Angeles,  Cal. 

John  A.  Churchill,  M.D.,  Harper  Hosp.,  Detroit,  Mich. 

Other  Investigators:  None 

Cooperating  Units :  None 

This  study  has  been  discontinued. 


ii53 


Serial  No.  WDS  (GF)-68  PR/PSC  16Uo 

1.  Perinatal  Research  Branch 

2.  Professional  Staff  Consultant  Section 

3.  Bethesda^  Maryland 

PHS-NIH 

Individual  Project  Report 

July  1,  1971  through  June  30^  1972 

Project  Title:   The  relationship  of  demographic^  perinatal  and  other 

developmental  characteristics  to  intellectual  and  motor 
performance  of  pre- school  children. 

Previous  Serial  Number:  Serial  No.  WDS  (CF)-68  PR/BS  16^+0 

Principal  Investigator:  Sarah  H.  Broman,  Ph.D.,  PRB-NINDS 

Other  Investigator:  Jaswant  Khanna,  Ph.D.,  University  of  Tennessee 

Cooperating  Units:  University  of  Tennessee 

This  study  has  heen  completed. 
Honors  and  Awards :    None 
Publications:        None 
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1,  Perinatal  Research  Branch 

2,  Professional  Staff  Consultants 

Section 

3,  Bethesda,  Maryland 


PHS-NIH 
Individiial  Project  Report 
July  Ij   1971  through  June  30,  1972 

Project  Title:  Development  and  Evaluation  of  ein  Index  of  Reproductive 
Perfoimance  for  the  Purpose  of  Identifying  High  Risk 
Pregnancy  Suspects 

Previous  Serial  Number:  BTDS  (CF)-68  PR/EG  iGk^ 

Principal  Investigator:  Dr«  Glen  S,  Bartlett,  Case  Western  Reserve 

University 

Other  Investigators:  None 

Cooperating  Units:  None 


This  p2?oject  has  "been  temporarily  discontinued  and  will  be  held  in  abeyance. 
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Serial  No.  WDS  (CF)-68  PR/PSC  l6kQ 
1«  Perinatal  Research  Branch 
2.  Professional  Staff  Consultants 

Section 
3o  Bethesda,  Maryland 


PHS-HIH 

Indiyidtjal  PiKsject  Report 
July  1,  19T1  through  Jijxie  30,  1972 

Project  Title:  Further  Investigation  of  the  Socioeconomic  Index  as  a 
Descriptive  and  Predictive  Instrument 

Previous  Serial  Number:  WDS  (CF)-S8  PR/eG  l6kQ 

Pidncipal  Investigators:  Dr.  Glen  So  Bartlett,  Case  Western  University 

Dr«  N.C.(  Myrianthopoulos,  PRB,  NIWDS 

Other  Investigators:  None 

Cooperating  Units:  None 


This  project  has  been  discontinued. 
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Serial  No.  WDS  (CF)-69  PR/PSC  17^ 

1.  Perinatal  Eesearch  Branch,  NINDS 

2.  Section  on  Professional  Staff  Consultants 

3.  Bethesda,  Maryland 

PHS-WIH 

Individual  Project  Report 

July  1,  1971  through  June  30,  1972 

Project  Title:   Neonatal  Polycythemia:   I.  A  Manifestation  of  Chronic 
Injury  During  Distress 

Previous  Serial  Number:   NDS  (CF)-69  PR/PN  17^  and  incorporating  Serial  No. 

NDS  (CF)-69  PR/PN  17^9 

Principal  Investigator:   Miles  M.  Weinberger,  M.D,,  Greenbrae,  California 

Other  Investigators:   Arthur  Oleinick,  M.D.,  EPID,  NCI 

John  A.  Churchill,  M.D.,  Harper  Hosp.,  Detroit,  MI 

Cooperating  Units:  None 

Man  Years; 

Total:  0 

Prof e  s  s  ional :  0 

Other :  0 


Project  Description:   The  objectives  of  the  study  were  to  study  demographic 
and  maternal  factors  associated  with  neonatal  polycythemia. 

As  part  of  the  protocol  diiring  the  Collaborative  Study  on  Cerebral  Palsy, 
capillary  hematocrits  were  obtained  as  near  to  k8   hours  as  possible  (generally 
between  36  and  6o  hours)  on  i+il-,683  newborns,  or  86'^  of  all  77  and  over  were 
identified,  and  controls,  matched  for  institution  and  year  of  birth,  race, 
sex,  socioeconomic  index,  and  presence  or  absence  of  U-year  follow-up  examina- 
tion were  selected  randomly  from  all  infants  with  i|-8-hour  hematocrits  50 
through  65.  Various  demographic  and  maternal  factors  were  identified  in  both 
subjects  and  controls,  and  differences  were  statistically  evaluated. 

The  subject  cases  (those  with  polycythemia  manifested  by  hematocrits  77  and 
over)  were  found  to  have  been  the  product  of  longer  gestation,  but  were 
smaller  in  weight  than  the  control  population.   There  was  an  increase  in 
incidence  of  placental  pathology  and  the  placenta  of  the  subject  cases  was 
significantly  lighter  than  the  weights  of  the  controls.   One-minute  and  five- 
minute  Apgar  scores  were  both  lower  in  the  subject  cases  and  tkere  was  a 
greater  incidence  of  dysmaturity  diagnosed  in  the  subject  cases.  When  compared 
with  the  whole  Collaborative  Study  population,  infants  with  polycythemia  were 
noted  to  come  from  lower  socioeconomic  groups .  Data  suggest  that  neonatal 
polycythemia  may  be  manifestation  of  chronic  intrauterine  distress. 

A  manuscript  has  been  written  for  this  study  and  is  now  in  review  for 
publication. 
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Honors  and  Awards:   None 
Pablications :  None 
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1.  Perinatal  Research  Branch,  NUTOS 

2.  Section  on  Professional  Staff  Consultants 

3.  Bethesda,  Maryland 


PHB-NIH 
Individual  Project  Re3X3rt 
July  1,  1971  through  June  30,  1972 

Project  Title:  Neonatal  Polycy1:hemia:   II.  Outcome 

During  FY  1972  this  project  was  incorporated  with  Serial  Wo. 

WIS  (CF)-69  pr/psc  17U8. 
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Serial  Wo.  WDS  (CF) -69  PR/PSC  1753 

1.  Perinatal  Research  Branch 

2.  Professional  Staff  Consultant  Section 

3.  Bethesda,  Maryland 

PHS-NIH 

Individual  Project  Report 

July  1,  1971  through  June  30,  1972 

Project  Title:   Growth  and  Intellectual  Development  of  Children  from 
Consanguineous  Matings 

Previous  Serial  Number:   Serial  No.  NDS  (CF)-69  PR/BS  1753 

Principal  Investigator:   Dr.  Lee  Willerman,  The  University  of  Texas  at  Austin 

Other  Investigators:     Dr.  Ntinos  C.  l^fyrianthopoulos,  PRB-NIKDS 

Dr.  Alfred  F.  Naylor,  PRB-NIKDS 

Cooperating  Unit:        Section  on  Epidemiology  and  Genetics,  PRB-WIKDS 

This  study  has  been  discontinued. 
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Serial  No.    NDS  (GF)-69  PR/PSC  YJ3h 

1.  Perinatal  Research  Branch 

2.  Professional  Staff  Consultant  Section 
3o   Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

July  1,  1971  through  June  30,  1972 

Project  Title:  Growth  and  Intellectual  Development  of  Children  From 
Interracial  Matings 

Previous  Serial  Number:   Serial  No.  WDS  (CF)-69  PR/BS  IT^k 

Principal  Investigator:   Dr.  Lee  Willerman,  The  University  of  Texas  at  Austin 

Other  Investigators:     Dr.  Alfred  R.  Nay lor,  PRB-NINDS 

Dr.  Ntinos  C.  IV^ianthopoulos,  PRB-NINDS 

Cooperating  Units:       Section  on  Epidemiology  and  Genetics,  PRB-NINDS 

This  study  has  been  discontinued. 
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Serial  No.  KDS  (CF) -69  PR/PSG  1756 

1.  Perinatal  Research  Branch 

2.  Professional  Staff  Consultant  Section 

3.  Bethesda,  iVIaryland. 


PHS-NIH 

Individual  Project  Report 

July  1,  1971  through  June  30,  1972 

Project  Title:   Preschool  Stuttering  and  Early  Maternal  Attitudes 

Previous  Serial  Number:   Serial  No.  NDS  (GF)-69  PR/BS  I756 

Principal  Investigator:  Raymond  H.  Holden,  Ed.D.,  Brown  University 

Other  Investigator:      Paul  J.  LaBenz,  Sc.D.,  PRB-NIWDS 

Cooperating  Unit:        Child  Development  Study,  Brown  University 

This  study  has  been  discontinued. 
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Serial  No.  KDS  (CF)-70  PR/PSC  I85O 

1.  Perinatal  Research  Branch 

2.  Professional  Staff  Consultants 
Section 

3-   Bethesda,  Nfe-ryland 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 


Project  Title:   The  Clinical  Signs  of  Toxemia  of  Pregnancy  and  Their 
Association  with  the  Outcome  of  Pregnancy 

Previous  Serial  WumlDer:   NDS  (CF)-70  PR/ob  I85O 

Principal  Investigator:   Rudolf  F.  Vollman,  M.  D.,  PRE,  NIHDS 

Other  Investigators:   Leon  C.  Chesley,  M.D.,  Downstate  Medical  Center 

Brooklyn^  New  York 
Russell  R.  de  Alvarez,  M.D.,  Temple  University  School 

of  Medicine,  Riiladelphia,  Pa. 
R.  Gordon  Douglas,  M.D.,  Providence  Lying-In 

Hospital,  Providence,  R.I. 
Bernard  H.  Fox,  Ri.D.,  Perinatal  Research  Branch 

NIKDS 
Emanuel  A.  Friedman,  M.D.,  Harvard  University  Medical 

School,  Boston,  Mass. 
Adolph  H.  Sellmann,  M.D.,  Charity  Hospital, 

New  Orleans,  Louisiana 
Gilbert  J.  Vosburgh,  M.D.,  Columbia  University, 

College  of  Physicians  and  Surgeons,  New  York,  N.Y. 

Cooperating  Units:  All  institutions  participating  in  the  Collaborative 

Perinatal  Project 


Years : 

Total: 

2.6 

Professional: 

1.8 

Others : 

0.8 

Project  Description: 

The  purpose  of  this  study  on  "Toxemia"  of  pregnancy  is: 

1.  To  define  quantitative  gradients  of  the  clinical  signs  of  toxemia  of 
pregnancy  based  on  the  reports  over  the  course  of  pregnancy  in  the  PRE 
study  records. 

2.  To  measure  the  elective  weights  of  the  clinical  signs  of  toxemia  of 
pregnancy  -  hypertension,  edema,  proteinuria,  singly  and  combined  in 
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their  association  with  birthweight,  fetal,  neonatal,  and  perinatal 

mortality. 

3.   To  define  a  cohort  of  cases,  based  on  No.  1  and  No.  2,  as  "pregnancies 
complicated  by  toxemia"  in  the  Perinatal  Research  Study  for  further  re- 
search in  association  with  the  long-term  development  of  the  children. 

PART  I.   CROSS  SECTIOKAX  AMIYSIS: 


The  original  (raw)  data  on  hypertension,  edema,  proteinuria,  and  their 
combinations,  were  studied  at  seven  time  intervals  in  the  course  of 
pregnancy,  controlled  by  race,  age,  and  parity  of  the  gravidae. 

Findings : 

1.  The  mean  diastolic  and  systolic  blood  pressure  decrease  in  early 
pregnancy. 

2.  Frcm  28  weeks  to  term,  the  mean  systolic  and  diastolic  blood 
pressure  rise  gradually  about  10  mm  Hg. 

3.  The  changes  in  mean  blood  pressures  are  not  affected  by  the  presence 
or  absence  of  edema,  proteinuria,  or  their  combinations. 

U.   In  the  study  the  mean  blood  pressures  during  pregnancy  are  not 
different  by  race. 

5.  The  level  of  the  mean  diastolic  and  systolic  blood  pressure  increases 
with  the  age  of  the  gravida. 

6.  The  mean  blood  pressures  are  little  affected  by  parity  of  the  order 

I  or  more.   Multiparae,  however,  have  a  higher  mean  blood  pressure  in  all 
age  groups  than  parae  I  or  more. 

7.  Fetal,  neonatal,  and  perinatal  mortality  and  prematurity  rate  increase 
systematically  with  higher  systolic  and  diastolic  blood  pressure  in 
pregnancies,  with  no  edema  and  no  proteinuria,  with  edema,  with  proteinuria, 
and  with  edema  and  proteinuria.   Critical  blood  pressure  cut-off  points 
have  been  determined. 

These  findings  were  reported  and  discussed  with  a  group  of  outstanding 
researchers  on  toxemia  of  pregnancy  at  the  First  International  Workshop 
on  Toxemia  held  at  the  Fogarty  International  Center  for  Medical  Research. 
In  the  long  history  of  research  on  the  toxemias  of  pregnancy,  this  is 
the  first  systematic  approach  to  establish  rational  definitions  based  on 
an  adequate  sample  of  gravidae  and  prospectively  collected  clinical  ob- 
servations with  a  standard  protocol. 

The  proceedings  are  being  prepared  for  publication. 
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PART  II.   LONGITUDIML  STUDY  OF  THE  CLIMICAL  SIGNS  OF  TOXEMIA  OF  PREGNAJJCY; 

In  the  first  part  we  demonstrated  the  adequacy  (consistency  and  validity) 
of  the  clinical  data  available,  the  range  of  their  variability  at  seven 
intersections  in  the  course  of  pregnancy  and  their  association  with  certain 
population  characteristics  (race,  ^-ge^  parity). 

In  the  second  part  the  occurrence,  increase,  decrease  and  an  appearance  in 
time  of  the  clinical  signs  of  toxemia  will  be  studied  in  the  course  of  the 
individual  study  pregnancies  in  an  association  with  the  immediate  and  long 
term  outcome  of  pregnancy. 

Methods:  Identification  of  time  patterns  and  combinations. 

Honors  and  Awards :   None 

Publications :  None 
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Serial  No.  NDS  (CF)-70  PR/PSC  185^ 

1.  Perinatal  Research  Branch,  KINDS 

2.  Section  on  Professional  Staff  Consultants 

3.  Bethesda,  Maryland 

PHB-WIH 

Individual  Project  Report 

July  1,  1971  through  June  30,  1972 

Project  Title;  The  Etiology  of  Cerebral  Palsy  in  Prematures. 

Previous  Serial  Number:  NDS  (CF)-70  PR/PN  I85U 

Principal  Investigator:  John  A.  Chiirchill,  M.D.,  Harper  Hosp.,  Detroit,  MI 

Other  Investigators:  None 

Cooperating  Units:  None 

The  investigator  for  this  study  has  left  the  Perinatal  Research  Branch. 
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Serial  No.  MDS  (GF)-70  PR/PSC  1857 

1.  Perinatal  Research  Branch 

2.  Professional  Staff  Consultant  Section 

3.  Bathe sda,  Maryland 

PHS-NIH 

Individual  Project  Report 

July  1,  1971  through  June  30,  1972 

Project  Title:   The  Genetics  of  Intellectual  and  Motor  Performance 

Previous  Serial  Number:   Serial  No.  NDS  (CF)-70  PR/BS  1857 

Principal  Investigator:   Sarah  H.  Broman,  Ph.D.,  PRB-NINDS 

Other  Investigators:     N.  C.  tfyrianthopoulos,  Ph.D.,  PRB-NINDS 

V.  L.  Anderson,  Ph.D.,  University  Of  Minnesota 
Paul  L.  Nichols,  Ph.D.,  PRB-NINDS 

Cooperating  Units:       Section  on  Epidemiology  and  Genetics 

The  Dight  Institute  for  Human  Genetics,  University 
of  Minnesota 

Man  Years: 

Total:  .06 
Professional:  .05 
Other:        .01 

Project  Description: 

Objectives:   The  objective  of  the  study  is  to  assess  the  contribution  of 
genetics  to  the  variance  of  behavioral  measures,  particularly  intellectual 
and  motor  performance,  by  correlating  scores  and  measurements  of  twin, 
sibling  and  half-sibling  pairs.   The  results  of  the  psychological  tests 
given  at  ages  eight  months,  four  years  and  seven  years  have  been  analyzed. 
As  a  physical  parallel,  correlations  for  height,  weight  and  head  circumference 
at  several  ages  have  been  computed. 

Some  selected  findings  are  as  follows:   (l)  heritability  of  IQ  at  age  four 
does  not  appear  to  be  lower  than  in  older  populations;  (2)  the  between  family 
variance  componant  of  the  four-year  IQ  test  was  nearly  twice  as  large  in  the 
white  population  as  in  the  Negro  population  suggesting  that  heritability 
is  lower  in  Negroes  than  in  whites;  (3)  an  analysis  of  variance  of  weight 
and  height  measured  at  four  years  revealed  that,  unlike  IQ,  the  variance 
componants  were  not  different  in  whites  and  Negroes;  (4)  at  seven  years, 
a  high  correlation  (.86)  was  found  between  12  subtests  social  class  loading 
and  the  Negro-white  differences  on  the  test,  while  no  relationship  was 
found  between  Negro-white  differences  and  heritabilities  of  the  subtests 
after  controlling  for  the  subtests'  social  class  loading;  (5)  the 
discrepancy  in  IQ  between  twins  and  singletons  decreases  in  both  races 
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from  four  to  seven  years;  (6)  differences  in  intellectual  performance 
between  white  and  Negro  children  of  similar  socioeconomic  backgrounds  were 
negligible. 

Analyses  and  the  preparation  of  several  papers  are  continuing. 

Honors  and  Awards:   None 

Publications: 

Nichols,  P.  L.  The  effects  of  heredity  and  environment  on  intelligence  test 
performance  in  h   and  7  year  old  white  and  Negro  sibling  pairs.   Doctoral 
dissertation,  University  of  lytLnnesota,  1970- 

N^ianthopoulos,  N.  Co,  Nichols,  P.  Lo,  Broman,  S.  H.  and  Anderson,  V.  E.  : 
Intellectual  development  of  a  prospectively  studied  population  of  twins. 
In  Proceedings  of  the  Fourth  International  Congress  of  Human  Genetics, 
Amsterdam,  Excerpta  Medica,  in  presso 
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Serial  No.    NDS   (CF)-71  PR/PSC     I90I+ 

1.  Perinatal  Research  Branch 

2.  Professional  Staff  Consultants 
Section 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 


Project  Title:   The  Study  of  Labor  and  Delivery 

Previous  Serial  Number:   NDS  (CF)-71  PR/OB  190i+ 

Principal  Investigator:  Rudolf  F.  Vollnian,  M.D.;  PRE,  NINDS 

Other  Investigators:   Emanuel  A.  Friedman,  M. D.,  Harvard  University  Medical 

School;  Boston,  Mass. 
Lake   Gillespie,  M. D.,  Boston  Lying-in  Hospital, 

Boston,  Mass. 
Marvin  Green,  M.D.,  New  York  Medical  College,  New  York, 

N.  Y. 
Esther  Jackson,  Office  of  Biometry,  NINDS 
Schuyler  G.  Kohl,  M.D.,  State  University  of  New  York, 

Downstate  Medical  Center,  Brooklyn,  N.Y. 
Kenneth  R.  Niswander,  M.D.,  University  of  California 

at  Davis,  Calif. 
David  Rubinstein,  Office  of  Biometry,  NINDS 
Vincent  Tricomi,  M.D.,  Brooklyn-Cumberland  Medical 
Center,  Brooklyn,  N.Y. 

Cooperating  Units:  All  institutions  participating  in  the  Collaborative 

Project 


IVfen 

If  ears 

Total: 

0.2 

Professional: 

0.1 

Others : 

0.1 

Proji 

ect  Description 

: 

This 

study  has  two 

object 

ives 

A 

To  determine 

the  i: 

nflu 

the  fetus  in  terms  of  immediate  outcome  and  later  neurologic  and 
psychologic  development. 

To  develop  a  reference  standard  of  actuarial,  obstetric,  and  l^bor 
and  delivery  features  that  will  result  in  optimal  outcome. 
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Labor  is  usually  reported  in  quantitative  units  of  hours  and  minutes  and 
is  conventionally  divided  into  shorty  normal,  and  long  labor  by  arbitrarily 
selected  time  intervals.   These  intervals,  in  turn,  have  been  associated 
with  certain  complications  of  labor.   FRIEDMM  has  demonstrated  in  a  long 
series  of  publications  that  these  associations  do  not  necessarily  reflect 
the  underlying  physiology  or  pathology  of  uterine  activity.   He  devised 
a  methodology  to  quantify  uterine  activity  and  its  deviations  in  relation 
to  the  phases  of  labor,  which  are  based  upon  the  observed  progress  of  labor 
in  time.   Possible  damage  to  the  fetus  is  not  necessarily  dependent  upon 
the  total  duration  of  labor,  but  on  the  dyscoordination  or  changes  in  the 
duration  of  any  one  or  combinations  of  the  phases  of  labor. 

The  identification  of  gravidae  with  specified  types  of  labor  will  produce 
several  standard  cohorts  that  may  be  used  by  other  Study  sections  and  task 
forces  (Pediatric-Neurology,  Pathology,  Riysical  Growth  and  Development, 
etc.)  as  variables  for  their  respective  special  studies. 

Methodology: 

A  reference  cohort  of  gravidae  with  "normal  labors"  is  defined,  for  which 
the  specified  outcome  will  be  tabulated.   This  reference  cohort  will  be 
compared  with  cohorts  of  specified  types  of  dysfunctional  labor  and  their 
respective  outcomes. 

Those  gravidae  with  incomplete  data  on  labor  and  delivery  in  the  Study 
record  will  be  identified  and  their  general  characteristics  (race,  age, 
parity,  sex  of  fetus)  and  outcomes  will  be  tabulated  separately. 

Presently  the  computer  program  is  being  tested. 

Honors  and  Awards:   None  ' 

Publications:   None 
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1.  Perinatal  Research  Branch 

2.  Professional  Staff  Consultants 
Section 

3.  Bethesda,  Nferyland 


PHS-WIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Reference  Bibliography  on  Human  Teratology 

Previous  Serial  Number:   NDS  (CF)-71  PR/OB  I905 

Principal  Investigator:   Rudolf  F.  VolLnan,  M.D.,  PRE,  NINDS 

Other  Investigators:   None 

Cooperating  Units:   Reference  and  Interlibrary  Loan  Sections  of  the  NIH 

Library 
Reference  Section  of  the  National  Library  of  Medicine 

JVfe-n  Years 

Total:  0.0 
Professional:  0.0 
Others:        0.0 

Project  Description: 

The  scientific  publications  on  human  teratology  during  the  past  I70  years 
have  been  reviewed  and  approximately  UOOO  items  have  been  selected,  analyzed 
and  coded  by  content.   The  criteria  for  Selection  wer^:^ 

1.  originality  of  observation  reported 

2.  morphological  classification  of  malformations 

3.  morphogenesis  of  malformations  in  association  with  embryological 
stages 

U.   hypothesis  on  etiology  of  malformations  in  time  and  teratogenic 
factors 

5.  experimental  teratology 

6.  review  articles. 

Findings :   The  study  of  teratology  was  initially  stimulated  by  the 
curiosity  to  explore  the  range  of  the  lusus  naturae  from  which  very  early 
concepts  on  the  embryological  potential  were  deducted.   It  thus  contributed 
to  the  development  of  systematic  research  in  normal  human  embryology.   From 
experimental  embryology,  critical  times,  effective  factors,  their  quantity 
and  quality  of  interaction  with  the  formative  process  were  identified  and 
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have  been  extrapolated  to  explain  possible  mechanisms  in  human  teratology. 
The  study  has  been  completed. 
Honors  and  Awards :  None 
Publications :  None 
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Serial  Wo.  NDS  (cf)-TI  PR/PSC  I906 
1.  Perinatal  Research  Branch 
2o  Professional  Staff  Consultajits 

Section 
3.  Bethesda,  Maryland 

PHS-KIH 
Individual  Project  Report 
July  1,  1971  through  June  3O,  1972 

Project  Title:  Blood  group  effects  in  mother  and  offspring 

Previous  Serial  Number:  NDS  (CF)-71  PR/eG  1906 

Principal  Investigators:  Dr.  NeC.  Myrianthopoulos,  PRB,  KIIIDS 

Dr.  Bemice  Cohen,  Johns  Hopkins  University 

Other  Investigators:  None 

Cooperating  Units :  Hone 

Man  Years: 

Total:  .00 
Professional:  ,00 
Other:        .00 

Project  Descilption: 

Objectives:  To  deteimine  the  influence,  if  any,  of  maternal  and/or  infant 
ABO  and/ or  Rh  types  upon  maternal  majaife stations  axid  fetal-infant-child 
survivorship,  morbidity  and  development. 

Current  status ;  This  study  has  been  given  low  priority  for  funding  and  no 
progress  has  been  made. 

Honors  and  Awards :   None 
Publications:   None 
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lo     Peidnatal  Research  Branch 
2.     Professional  Staff  Consultants 
3<>     Bethesda,  Maryland 

PHS-WIH 
Individual  Project  Report 
Jxily  1,    1971  through  June   30,    1972 

Project  Title:  Epidemiologic  and  genetic  study  of  congenital  malfoimations 

Previous  Serial  Number:  NDS  (CF)-71  PR/eG  I9O7 

Principal  Investigators:  Dr.  C.S,  Chung,  PRE,  WINDS 

Dr.  N.C.  Myrianthopoulos,  PRE,  WINDS 

Other  Investigators:  Wone 

Cooperating  Units:  WQne 

Man  Years: 

Total :  . 60 
Professional:  .50 
Other:        .10 

Project  Description: 

Objectives:  To  study  the  epidemiology  of  all  congenital  malfoimations  in 
Collaborative  Study  children;  to  test  the  hypothesis  of  quasi -continuous 
distribution  as  an  inheritance  mechanism  for  most  malfoimationsj  to  assess 
the  genetic  load  due  to  congenital  malformations;  to  test  the  etiologic 
significance  of  several  medical,  genetic  and  socioeconomic  factors  in  the 
occurrence  of  selected  malformations;  and  to  explore  more  fully  preAd-Ous 
findings  suggesting  a  relationship  of  diabetes  in  the  mother  and  the  occur- 
rence of  congenital  heart  disease  in  the  offspring. 

Proposed  course  and  methodology:  A  definitive  list  of  congenital  malfoimations 
and  a  file  of  all  Collaborative  Study  children  who  had  a  malfoimation  between 
birth  and  one  year  of  age  have  been  developed.  Consanguinity  data  will  be 
used  to  assess  the  genetic  load  and  an  extension  of  Falconer's  method  will 
be  employed  for  the  qua si -continuous  distribution  analysis.  A  prospective 
analysis  will  be  used  to  test  the  etiologic  significance  of  medical,  genetic 
and  socioeconomic  factors. 

Ma j or  findings :  About  I5  percent  of  children  bom  in  the  Collaborative  Study 
have  one  or  more  major  or  minor  malfoimation.  Except  for  two  minor  malfor- 
mations which  are  more  frequent  among  Wegroes,  there  is  no  significant  dif- 
ference in  incidence  of  malfoimation  between  white  and  Wegro  children.  A 
significant  association  has  been  found  between  diabetes  in  the  mother  and 
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the  occurrence  of  malfoimation  in  the  child. 
Honors  and  Awards:  None 
Publications :  None 
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1«  Perinatal  Research  Branch 

2.  Professional  Staff  Consultants 

Section 

3.  Bethesda,  Maryland 

PHS-WIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  A  chromosomal  study  of  children  in  the  Collaborative  Study 

Previous  Serial  Nvimber:  NDS  (CF)-71  PR/eG  I908 

Principal  Investigators:  Dr.  W.C.  Myrianthopoulos,  PRE,  NINDS 

Dr.  H,  Luhs,  University  of  Colorado 

Other  Investigators:  None 

Cooperating  Units:  Boston  Children's  Hospital  Medical  Center,  Children's 

Hospital  University  of  Buffalo,  University  of  Tennessee, 
Children's  Hospital  of  Philadelphia  and  University  of 
Oregon  Medical  School 

Man  Years : 

Total:  .15 
Professional:  <.10 
Other:        .05 

Project  Description: 

Objectives:  To  study  the  epidemiology  of  chromosomal  aberrations  in  approxi- 
mately 10,000  Study  children  at  age  7  years;  and  to  relate  major  and  minor 
chromosomal  deviants  to  growth,  mental  and  motor  development  and  neurological 
status  of  these  children. 

Proposed  course  and  methodology:  A  blood  sample  is  taken  from  children  at 
the  five  collaborating  institutions,  during  their  7-year  examination.  Two 
cells  are  immediately  analyzed;  ten  cells  are  analyzed  when  chromosomal  anom- 
alies are  found  or  when  the  children  have  some  mental  or  motor  anomaly  or  a 
congenital  malformation.  All  technical  work  is  done  in  accordance  with 
standardized  techniques  employing  new  techniques  such  as  fluorescence  staining. 
All  measurements  and  analysis  are  done  at  Denver  with  the  aid  of  an  automatic 
chromosome  analyzer.  A  second  phase  of  the  study  will  be  concerned  with  the 
chromosomal-clinical  correlations.  The  study  is  in  progress. 

Honors  and  Awards:  None 

Publications:  None 
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1.  Perinatal  Research  Branch 

2.  Professional  Staff  Consultants 

Section 

3.  Bethesda,  Maryland 

PHS-WIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  Continuation  of  study  of  twins  bom  in  the  Collaborative  Study 
beyond  the  age  of  seven  years 

Previous  Serial  Number:  NDS  (CF)-71  PR/EG  I909 

Principal  Investigator:  Dr.  W.C.  Myriaiithopoulos,  PRE,  NIKDS 

Other  Investigators:  None 

Cooperating  Units :  All  Collaborating  Institutions 

Man  Years: 

Total:  .15 
Professional:  .10 
Other:        .05 

Project  Description: 

Objectives:  To  follow  all  living  twins  and  their  siblings  bom  in  the  Col- 
laborative Study  to  age  15  years  in  order  to  study  their  physical  and  mental 
development  through  puberty. 

Proposed  course  and  methodology:  All  living  twins,  including  unlike -sexed 
twins,  will  be  typed  with  a  broader  spectirun  of  genetic  markers  to  insure 
utmost  accuracy  in  zygosity  and  to  obtain  a  distribution  of  these  markers 
in  twins  and  their  Study  siblings  for  further  studies.  The  twins  and  their 
Study  siblings  will  be  given  an  annual  physical  examination  which  will  include 
physical  and  anthropometric  measurements,  and  more  extensive  examinations  with 
appropriate  IQ  and  behavioial  tests  at  ages  12  and  I5  years.  Investigations 
will  include  growth  and  development  of  genetically  identical  and  environmentally 
related  individuals;  neixrological  evaluation,  espec  lly  in  regard  to  minimal 
abnoimalitie s ;  differences  in  mental  development;  deteimination  of  the  occur- 
rence of  a  third  type  of  twin;  genetic  factors  in  induction  of  puberty;  and 
host  resistance  to  disease.. 

Current  status :  It  is  anticipated  that  ^50  pairs  of  twins  will  be  available 
for  follow-up.  A  complete  protocol  for  the  study  has  been  developed  and  a 
budget  for  each  participating  institution  has  been  estimated  on  a  cost-per 
case  basis.  The  study  will  begin  as  soon  as  negotiations  with  each  institution 
have  been  completed. 
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Honors  and  Awards:  None 
Publications:  None 
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1.  Perinatal  Research  Branch 

2.  Professional  Staff  Consultants 

Section 

3.  Bethesda,  Maryland 

PHS-RIH 
Individual  Project  Report 
Jtay  1,  1971  thro\;igh  June  30,  1972 

Project  Title:  Genetics  of  Obstetric  Variables  and  the  Role  of  Maternal 

Factors  in  the  Determination  of  Intelligence  and  Neurological 
Perfoimance 

Previous  Serial  Number:  NDS  (CF)-71  PR/eG  I91O 

Principal  Investigators:  Dr.  A.F.  Waylor,  PRE,  WINDS 

Dr.  W.C.  Myrianthopoiaos,  PRE,  WINDS 

Other  Investigators:  Dr.  D,  Warburton,  College  of  Physicians  and  Surgeons  of 

Columbia  University 

Cooperating  Units:  Department  of  Human  Genetics  and  Development,  Columbia 

University 

Man  Years: 

Total:  .35 
Professionals  .35 
Other:        .00 

Project  Description: 

Objectives:  To  analyze  the  variation  of  obstetric  and  gynecological  factors 
into  heritable  and  non-heritable  components. 

Major  findings:  Two  initial  investigations  of  considerable  scope  have  been 
completed.  The  first  of  these  is  a  search  for  sampling  biases.  Among  first 
Study  pregnancies  it  contrasts  case  records  for  women  who  did  and  did  not  report 
relatives  in  the  Study.  For  18  obstetric  and  2k   genetic  items  differences  seem 
to  be  entirely  explicable  on  the  bases  that  women  reporting  relatives  are  younger 
(each  has  a  relative  --  usually  a  sister  --  to  report  who  had  a  pregnancy  in  the 
past)  and  encountered  more  experienced  Study  interviewers  (since  reporters 
entered  the  Study  later  than  non"*reporters).  The  second  investigation  looked 
into  "primary  level  genetics"  of  l^J-  obstetric  variables.  The  repeatability  of 
these  among  women  with  two  or  more  Study  registrations  was  studied.  Varying 
degrees  of  repeatability  were  evident  and  between- relatives  analyses  often 
will  not  be  simple. 

Honors  and  Awards:  Wone 
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Publications:  None 
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Serial  No.  NDS  (GF)-71  PR/PSC  I913 
1.   Perinatal  Research.  Branch 
2o   Professional  Staff  Consultant  Section 
3.   Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,    1971  through  June  30,  1972 

Project  Title:   The  Clinical  Significance  of  Generalized  Petechiae  at 
Birth 

Previous  Serial  Number:   NDS  (CF)-71  PR/p  I913 

Principal  Investigators:   Luz  A.  Froehlich,  M.D.,  NBLI 

Jean  G.  Oliver,  M.A.,  PRB,  NINDS 

Jean  S.  Nemore,  R.N.,  B.A.,  PRB,  NINDS 

All  Collaborating  Institutions 


Other  Investigators: 

Cooperating  Units: 

Man  Years: 

Total: 

0.1 

Professional: 

0.1 

Others: 

0.0 

Project  Description: 

In  a  hand  review  of  charts  of  I70  living  infants  diagnosed  as  having  had 
significant  skin  petechiae  at  birth,  six  were  found  to  have  significant 
hearing  loss,  an  incidence  far  greater  than  expected.   On  the  hypothesis 
that  significant  skin  petechiae  could  be  accoiripanied  by  hemorrhages  in 
vital  structures  such  as  the  brain,  inner  ear,  retina,  etc.,  the  review 
of  charts  of  all  17O  children  will  be  continued  and  findings  compared  with 
those  of  122  controls  matched  for  institution,  race,  sex,  birthweight  and 
socio-economic  index. 

Honors  and  Awards :   None 

Publications:       None 
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1.  Perinatal  Research.  Branch 

2.  Professional  Staff  Consultant  Section 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 


Project  Titl; 


Prenatal  and  Postnatal  Factors  Associated  with  Intellectual 
Performance  at  Four  Years 


Previous  Serial  Niimber:   None 


Principal  Investigator:   Sarah  H.  Broman,  Ph.D.,  PRB-NINDS 


Other  Investigators: 


Wallace  A,  Kennedy,  Ph.D.,  Florida  State  University 

Patrick  F.  Bray,  M.D,,  University  of  Utah  School 

of  Medicine 

Paul  L.  Nichols,  Ph.D.,  PRB-NINDS 

William  Henderson,  Ph.D.,  University  of  Iowa 

Charles  Barlow,  M.D.,  Harvard  Medical  School 

Sidney  Carter,  M.D. , Columbia  University 

William  Clark,  Jr.,  M.D,,  University  of  Oregon 

Medical  School 

Joseph  Drage,  M.D.,  PRB-NINDS 

Gregory  Ferriss,  M. D.,  Louisiana  State  University 

Medical  Center 

John  Freeman,  M,D.,  Johns  Hopkins  Hospital 

Norman  B.  Henderson,  Ph.D.,  University  of  Oregon 

Medical  School 

Jaswant  L.  Khanna,  Ph.D.,  University  of  Tennessee 

Medical  School 

Richard  L.  Masland,  M.D,,  Neurological  Institute, 

Columbia  University 

David  Mellits,  Sc.D.,  Johns  Hopkins  University 

Benedict  Nagler,  M,  D.,  Lynchburg  Training  School 

and  Hospital 

Ralph  Reitan,  Ph.  D. ,  University  of  Washington 

Amos  G,  Smith,  Ph.D.,  Charity  Hospital 

Vernon  Van  De  Riet,  Ph.D.,  University  of  Florida 

Lee  Willerman,  Ph.D.,  The  University  of  Texas  at 

Austin 


Cooperating  Unit; 
Man  Years: 


Florida  State  University 


Total: 

2.3 

Professional: 

2.1 

Other: 

.2 
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Project  Description: 

Objectives:   The  identification  of  soxirces  of  variation  in  intelligence  test 
scores  has  been  the  subject  of  niimerous  studies  and  theoretical  discussions. 
In  this  longitudinal  investigation  the  relationship  between  intelligence  at 
four  years  of  age  and  a  variety  of  factors  related  to  pregnancy,  delivery, 
postnatal  status  and  social  environment  was  examined. 

Subjects:   The  subjects  were  a  very  large  biracial  sample  of  children  (N= 
26,760)  enrolled  in  the  Collaborative  Study. 

Method:   The  plan  of  analysis  of  these  data  was  exploratory,  beginning  with 
an  identification  of  antecedents  related  to  IQ,  since  as  has  been  noted  by 
other  investigators  long-term  multidisciplinary  studies  are  often  global 
in  approach  and  lack  stated  hypotheses.   Section  One  presents  the  history, 
purpose  and  methods  of  the  Collaborative  Study  as  a  whole.   Section  Two 
describes  the  characteristics  of  the  Collaborative  Study  population  and  of 
the  sample  used  in  the  present  analysis.   The  resiilts  of  a  variable  screen 
in  which  169  prenatal,  postnatal  and  environmental  factors  were  correlated 
with  IQ  are  presented  in  Section  Three.  The  83  variables  found  to  be 
significantly  related  to  IQ  are  defined  and  their  distributions  in  the 
sample  are  given.   In  Section  Four  the  mean  IQ  for  different  levels  of  each 
predictor  variable  is  displayed  within  race,  sex  and  social  class  controls. 
Significant  main  effects  and  interactions  are  discussed.- 

The  combined  effects  of  the  antecedent  variables  are  examined  in  Section 
Five  in  a  multiple  regression  model,  and  in  Section  Six  in  a  discriminant 
function  model  with  subjects divided  into  low  and  normal  IQ  groups.   Section 
Seven  presents  a  summary,  conclusions  and  plans  for  analyses  of  the  follow-up 
data  on  these  children  at  seven  years  of  age.  Methodological  issues  discussed 
in  an  appended  section  incliide  the  selection  of  an  outcome  variable  at  four 
years,  the  problem  of  non-linear  relationships  between  antecedent  variables 
and  IQ,  and  the  effect  of  combining  data  from  different  Study  centers. 
Final  preparation  of  these  various  sections  are  continuing. 

Honors  and  Awards:   Wone 

Publications:       None 
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Serial  Wo.  NDS  (CF)-T2  PR/PSC  1969 
1,  Perinatal  Research  Branch 
2o  Professional  Staff  Consultants 

Section 
3.  Bethesda,  Maiyland 

PHS-MIH 
Individiial  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  A  study  of  genetic  markers  in  children  of  the  Collahorative 
Study 

Previous  Serial  Number:  None 

Principal  Investigators:  Dr.  W.C,  Myrianthopoulos,  PRB,  NINDS 

Dr.  Henry  Gershowitz,  University  of  Michigan 

Other  Investigators:  None 

Cooperating  Units:  Collahoarating  Institutions  at  Boston,  Buffalo,  Memphis 

and  Oregon 

Project  Description; 

Objectives:  To  obtain  a  distribution  of  genetic  markers  in  approximately 
5,000  children  from  the  Collaborative  Study  for  further  genetic  analysis. 

Methods  employed:  Blood  specimens  are  being  collected  during  the  7  and  8  year 
examinations.  These  are  shipped  to  the  Department  of  Human  Genetics  of  the 
University  of  Michigan  where  the  red  cells  are  being  separated  from  the  serum 
and  both  are  frozen  in  liquid  nitrogen. 

Proposed  course:  The  frozen  samples  will  be  retrieved  at  a  later  date  and  will 
be  typed  for  a  large  number  of  red  cell  antigens  and  serum  proteins  and  enzymes. 
These  will  be  used  for  the  development  of  an  ethnicity  index  and  in  a  variety 
of  genetic  studies. 

Honors  and  Awards:  None 

Publications:  None 
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Serial  No.  KDS  (GF)-72  PR/PSC  I97O 

1.  Perinatal  Research  Branch 

2.  Professional  Staff  Consultant  Section 
3o   Bethesda^  Maryland 

PHS-NIH 

Individual  Project  Report 

Jiily  1,  1971  through  June  30,  1972 

Factors  Related  to  Communicative  Competence  Assessed  at  the 
Age  of  Three  Years 


Previous  Serial  Number:   None 

Principal  Investigator:  Paul  J.  LaBenz,  Sc.Do,  PRB-NINDS 

Other  Investigators: 


Cooperating  Units: 


Leo  G.  Doerfler,  Ph.D.,  Pittsburgh  Eye  &  Ear  Hospital 

Harry  M.  Beirne,  M.D.,  Children's  Hospital,  Buffalo 

Luke  Gillespie,  M.  D.,  Children's  Medical  Center,  Boston 

John  V.  Irwin,  Ph.D.,  Memphis  State  University 

Frank  M.  Lassman,  Ph.D.,  University  of  Minnesota 

Mrs.  Jean  G.  Oliver,  PRB-NINDS 

Mr,  David  Rubinstein,  OB-NINDS 

Earl  D.  Schubert,  Ph.D.,  Stanford  University 

Warren  Torgerson,  Ph.D.,  Johns  Hopkins  University 

Peter  Workman,  Ph.D.,  University  of  Massachusetts 

All  institutions  participating  in  the  Collaborative 
Project 


Man  Years: 

Total: 

Professional: 
Other : 

Project  Description: 


1.0 

.9 
.1 


Speech,  language  and  hearing  (SLH)  data  collected  on  a  cohort  of  about  15,000 
three-year  old  children  are  being  analyzed  with  the  following  objectives; 

1.  The  development  of  a  summary  descriptive  index  of  communicative  proficiency; 

2.  The  identification  of  factors  which  appear  to  affect  speech,  language  and 
hearing  favorably  and  unfavorably; 

3.  The  delineation  of  relationships  between  communicative  status  and  biosocial 
variables. 
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Methods ; 

Distributions  of  SLH  scores  have  been  tabulated  by  items,  and  by  combinations 
of  items  within  tests,  which  have  been  scored  according  to  protocol  criteria 
and  again  according  to  revised  criteria.   These  distributions  are  being 
examined  to  elucidate  the  effects  of  scoring  methods  on  variability.   Following 
this,  inter-test  relationships  are  being  established  by  means  of  correlation 
methods,  including  product-moment  and  tetrachoric.   At  the  same  time  some 
correlations  will  be  studied  as  a  preliminary  exploration  of  possible 
relationships  between  the  various  SLH  test  scores  and  a  limited  number  of 
variables  selected  from  the  perinatal  and  from  later  periods.   Factor  analysis 
techniq.ues  will  be  applied  to  derive  a  smaller  set  of  SLH  indices  which  can 
be  used  to  succinctly  describe  communicative  status.   These  SLH  indices  will 
be  used  to  establish  definitive  relationships  with  antecedent  and  succedent 
variables. 

Publications :       None 

Honors  and  Awards:   None 
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1.  Perinatal  Research  Branch 

2.  Professional  Staff  Consultant  Section 

3.  Bethesda^,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Biosocial  Factors  Associated  with  Disorders  of  Gomraunication 
in  8-year  old  Children 

Previous  Serial  Number:   None  '  '' 


Principal  Investigator: 
Othe  r  Inve  s  t  i  gat  or  s : 


Cooperating  Units: 


Paul  J.  LaEenz,  Sc.D.,  PRB-NlKDS 

Leo  G.  Doerfler,  Ph.D.,  Pittsburgh  Eye  &  Ear  Hospital 

Harry  M.  Beirne,  M. D. ,  Children's  Hospital,  Buffalo 

Luke  Gillespie,  M.D.,  Children's  Medical  Center,  Boston 

John  V.  Irwin,  Ph.D.,  Memphis  State  University 

Frank  M.  Lassman,  Ph.D.,  University  of  Minnesota 

Mrs.  Jean  G.  Oliver,  PRB-NIEDS 

Mr.  David  Rubinstein,  OB-NINDS 

Earl  D,  Schubert,  Ph.D.,  Stanford  University 

Warren  Torgerson,  Ph.D.,  Johns  Hopkins  University 

Peter  Workman,  Ph.D.,  University  of  Massachusetts 

All  institutions  participating  in  the  Collaborative 
Project 


Man  Years: 

Total : 

Professional: 

Other: 

Project  Description; 


.h 
.3 
.1 


The  Speech,  Language,  and  Hearing  Examination  was  administered  to  part  of  the 
Collaborative  Project  population  at  age  8-years,  and  eventually  will  provide 
data  on  communicative  abilities  on  about  25,000  children.   Data  are  available 
on  a  number  of  receptive  and  expressive  functions,  including  reading.   The 
associations  between  degree  of  communicative  competence  and  biosocial  factors, 
perinatal  and  postnatal,  will  be  explored  by  means  of  statistical  methods. 
It  is  anticipated  that  a  number  of  predictive  variables  will  be  identified,  but 
that  etiologic  associations  can  be  made  only  tenuously  because  of  the  long 
time  span  which  permits  the  operation  of  many  intervening  and  confounding 
variables. 


93  X 


Serial  No.  NDS  (CF)-72  PR/PSC  1971 

Methods ; 

Distributions  of  test  scores  within  the  study  population  will  "be  constructed 
and  compared  with  standardized  distributions  to  characterize  the  sample. 
These  distributions  will  serve  also  to  erect  operational  definitions  of 
communicative  competence  and  degree  of  disorder.   By  means  of  factor  analysis 
communicative  competence  will  be  reduced  to  a  single  composite  index,  or  some 
minimal  set  of  indices.   This  index  will  be  used  to  establish  associations 
with  other  variables  of  interest  using  correlation  techniques. 

Publications:      None 

Honors  and  Awards:   None 
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Serial  No.  KDS  (CF)-72  PR/PSC   1972 
lo   Perinatal  Research  Branch 
2.   Professional  Staff  Consultant  Section 
3o   Bethesda,  Maryland 

PHS-NIH 

Individual  Project  Report 

July  1,  1971  through  June  30,  1972 

Relationships  between  Spontaneous  Speech  and  Other  Test 
Results  at  Eight  Years  of  Age 


Previous  Serial  Number:  None 

Principal  Investigator:  Jean  G.  Oliver,  PRB-NINDS 

Other  Investigator:  Paul  J.  LaBenz,  Sc.D.,  PRB-NINDS 

Cooperating  Units:  All  Collaborating  Institutions 

Man  Years: 

Total:  ,13 

Professional:    .10 
Other:  .03 

Project  Description: 

The  study  of  spontaneous  speech  can  provide  useful  insights  into  communicative 
skills,  and  appears  to  be  a  valid  index  of  expressive  language  proficiency. 
Samples  of  spontaneous  speech,  elicited  by  visual  stimuli  (pictures)  are 
being  tape-recorded  opportunistically  at  quality  control  visits  where  8-year 
old  children  are  retested.   These  samples  are  later  transcribed  for  analysis. 
Performances  are  rated  for  comparison  with  data  derived  from  the  standard 
speech,  language  and  hearing  battery. 

Method : 

A  tentative  set  of  rating  scales  has  been  devised  to  enable  evaluation  of 
several  aspects  of  spontaneous  speech  output.   These  include  the  length  of 
the  speech  sample  as  well  as  the  content  in  terms  of  quality,  organization, 
elaboration  and  grammatical  structure.   Relationships  between  spontaneous 
connected  speech  and  a  number  of  traditional  measures  of  communicative  ability 
are  to  be  explored  using  correlation  methods. 


Publications: 


None 


Honors  and  Awards ; 


None 
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Serial  No.  NDS  (CF)-66  PR/P  1345 

1 .  Perinatal  Research  Branch 

2.  Section  on  Pathology 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Influencing  Factors  in  Sudden  Unexpected  Death 

Previous  Serial  Number:  NDS  (CF)-66  PR/PN  1345 

Principal  Investigators:  Toshio  Fujikura,  M.  D. 

Other  Investigators:  Joseph  S.  Drage,  M.  D. 

Cooperating  Units:  All  Collaborating  Institutions 

Man  Years : 


Total: 

0.15 

Professional: 

0.10 

Others: 

0.05 

Project  Description: 

The  study  has  been  revised  with  new  additional  cases  of  sudden  infant 
death  syndrome  (SIDS) .  The  purpose  of  this  paper  is  to  report  the 
analysis  of  our  SIDS  cases  and  to  evaluate  the  epidemiologic  factors, 
particularly  the  incidences  according  to  the  number  of  single  births 
and  autopsied  deaths. 

The  incidence  of  SIDS  over  the  age  of  seven  days  and  up  to  seven  years 
was  0.34%  or  137  of  39,773  single  births  in  a  prospective  study.   Since 
these  SIDS  cases  included  autopsied  deaths  only,  the  incidence  seemed  to 
be  conservative.  Although  the  incidences  for  Negro  and  male  births  were 
higher  than  those  for  the  white  and  female  respectively,  such  Negro  and 
male  preponderance  disappeared  if  the  incidence  was  based  on  autopsied 
deaths.  About  half  of  infant  deaths  within  one  to  four  months  of  age  were 
classified  as  SIDS  and  the  peak  incidences  were  within  two  and  three 
months  (55.5%  and  57.8%).  This  suggests  that  infants  in  the  age  group 
may  have  a  general  character  which  is  susceptible  to  sudden  and 
unexpected  fatal  outcome  in  addition  to  other  conditions.  The  findings 
of  epidemiologic  factors  such  as  birthweight,  gestational  age, 
socio-economic  index  and  month  of  death  were  not  impressive  or  negative 
among  autopsied  deaths  in  contrast  with  reported  data. 

The  paper  is  being  prepared  for  publication. 

Honors  and  Awards:  None 

Publications:  None 
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Serial  No.  NDS  (CF)-69  PR/P  1764 

1 .  Perinatal  Research  Branch 

2.  Section  on  Pathology 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Placental  Study  of  Abortion  Material 

Previous  Serial  Number:   Same 

Principal  Investigators:  Toshio  Fujikura,  M.  D. 

Other  Investigators:  Hideo  Nishimura,  M.  D. 

Kenichiro  Ezaki,  M.  D, 

Cooperating  Units:   Department  of  Anatomy 

Kyoto  University 
Kyoto,  Japan 


Man  Years: 

Total: 

0.06 

Professional: 

0.05 

Others : 

0.01 

Project  Description: 

This  project  has  been  finished  and  the  following  new  projects  are 
succeeded. 

The  pathogenesis  of  single  umbilical  artery  (SUA)  has  been  the  subject 
of  speculation,  some  investigators  believing  that  it  results  from  aplasia 
or  atrophy  of  the  missing  vessel.  The  umbilical  sections  of  1,500  human 
embryos,  3-10  weeks  gestation  (Streeter's  Horizon  14-23),   were  examined 
by  a  binocular  stereoscope.  The  frequency  of  SUA  was  one  of  1,471  normal 
live  embryos,  one  of  30  dead  embryos,  two  of  31  malformed  live  embryos, 
and  one  of  12  malformed  dead  embryos.  The  frequency  seems  to  be  extremely 
lower  in  embryos  than  in  newborn  infants  (about  0.9%).   In  several  cases 
which  were  not  diagnosed  as  SUA,  two  arteries  were  considerably  different 
in  size  and  inner  diameter.  These  suggest  that  SUA  could  be  produced 
by  secondary  atropy  of  the  vessel  after  ten  weeks  gestation. 

Intact  empty  sacs  were  most  often  seen  between  nine  and  ten  weeks 
gestation  and  the  frequency  by  gestation  was  comparable  to  that  of  a 
United  States  study.   Intrauterine  retention  of  the  intact  empty  sac 
was  present  up  to  the  age  of  14  weeks.  Recently,  intact  empty  sac  has 
been  found  even  in  induced  abortion  cases  (supposed  to  be  normal  in 
maternal  histories) .   Intact  empty  sac  was  confirmed  by  gross  and 
microscopic  examinations. 

9Cx 


Serial  No.  NDS  (CF)-69  PR/P  17641 
Honors  and  Awards :  None 

Publications:  Fujikura,  T.,  Ezaki,  K. ,  and  Nishimura,  H. :  Chorionic 
villi  and  syncytial  sprouts  in  spontaneous  and  induced 
abortions.  Am.  J.  Obstet.  Gynecol.   110:   547-555,  1971. 
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Serial  No.  NDS  (CF)-69  PR/P  1765 

1.  Perinatal  Research  Branch 

2.  Section  on  Pathology 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  The  Interrelationship  Between  Selected  Congenital 
Malformations  and  Major  Pathologic  Findings 

Previous  Serial  Number:   Same 

Principal  Investigators:   Luz  A.  Froehlich,  M.  D. 

Toshio  Fujikura,  M.  D. 

Other  Investigators:  None 

Cooperating  Units:  All  Collaborating  Institutions 

Man  Years: 

Total:  0.0 
Professional:  0.0 
Others:       0.0 

Project  Description: 

The  incidences  of  certain  variables  in  the  baby,  mother  and  placenta  of 
core  deaths  were  compared  with  deaths  having  selected  congenital  malforma- 
tions. Velamentous  and  marginal  cords  were  more  common  in  single  umbilical 
artery  deaths  compared  to  core  deaths.  There  was  surprisingly  little 
association  with  diabetes,  except  among  the  cases  with  agenesis  of  the 
kidney.  Meconium  staining  was  nearly  twice  as  high  in  multiple  heart 
malformations  compared  to  controls.  Hydramnios  was  common  in  association 
with  anencephaly,  and  to  a  lesser  extent  with  spina  bifida  and  hypoplasia 
of  lungs.  The  incidence  of  toxemia  was  more  than  twice  as  high  in 
anencephaly,  spina  bifida,  and  agenesis  of  the  kidney  compared  to  controls. 
In  addition,  retroplacental  hemorrhage  was  twice  as  high  in  anencephaly. 
Erythroblastosis  was  twice  as  high  in  accessory  spleen  but  was  not  found 
in  any  of  the  other  malformed  cases.  These  correlations  will  be  tested  for 
possible  significance.  This  study  has  been  discontinued. 

Honors  and  Awards:  None 

Publications:  None 
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Serial  No.  NDS  (CF)-69  PR/P  1766 

1 .  Perinatal  Research  Branch 

2.  Section  on  Pathology 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Reproductive  Ability  of  the  American  Negro  with 
Sickling  and  Its  Public  Health  Implications 

Previous  Serial  Number:  Same 

Principal  Investigators:  Luz  A.  Froehlich,  M,  D. 

Toshio  Fujikura,  M.  D. 

Other  Investigators:  None 

Cooperating  Units:  All  Collaborating  Institutions 

Man  Years: 

Total:  0.0 
Professional:  0.0 
Others:       0.0 

Project  Description: 

The  reproductive  performance  of  654  sicklers  and  1,890  non-sicklers  in  the 
Collaborative  Study  was  compared.  The  cumulative  fertility  rate  of  mothers 
with  sicklemia  was  the  same  as  that  of  non-sickling  mothers.  There  was  no 
substantial  difference  in  perinatal  death  rates,  birthweight  and  gestation 
age  between  the  sickling  and  non-sickling  group.  Only  the  infant  and  child 
death  rate  was  higher  in  the  sickling  group.   Because  of  the  normal  repro- 
ductive abilities  of  the  sickler,  the  sickle  cell  gene  may  continue  to 
propagate  in  the  U.S.  Negroes  for  generations  to  come.  This  study  has  been 
discontinued. 

Honors  and  Awards:  None 

Publications:  None 
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Serial  No.  NDS  (CF)-69  PR/P  1770 

1.  Perinatal  Research  Branch 

2.  Section  on  Pathology 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  Organ  Weight/Brain  Weight  Ratios  as  a  Parameter  of 

Prenatal  Growth:  A  Balanced  Growth  Theory  of  Visceras 

Previous  Project  Title:  Organ  Weight/Brain  Weight  Ratios  as  a  Parameter 

of  Prenatal  Growth 

Previous  Serial  Number:   Same 

Principal  Investigators:  Toshio  Fujikura,  M,  D. 

Luz  A,  Froehlich,  M.  D. 

Other  Investigators:  None 

Cooperating  Units:  All  Collaborating  Institutions 

Man  Years: 

Total:  0.0 
Professional:  0.0 
Others:        0.0 

Project  Description: 

This  study  previously  reported  as  being  completed  ha§  been  revised. 
Except  for  the  spleen,  organ  weight/brain  weight  ratios  (0/B  ratios) 

remained  practically  constant  for  each  group  in  infants  weighing  1,000 

to  3,500  grams.  This  suggests  that  organ  weights  seem  to  increase 

proportionately  at  constant  rates  during  the  prenatal  period,   (a  balanced 

growth  theory  of  viscera) . 

Subtle  weight  changes  in  internal  organs  were  detected  by  using  0/B  ratios. 
The  thymus  was  small  in  erythroblastosis,  the  lungs  large  in  infants  of 
diabetic  mothers,  and  the  lungs  and  kidneys  small  in  infants  of  toxemic 
mothers.  The  liver  was  small  in  Negro  males  and  twins,  two  groups  known 
to  have  high  perinatal  mortality  rates.   Brain  weights  in  diabetes,  toxemia 
and  erythroblastosis  were  within  the  normal  expected  range.  This  study 
has  been  completed. 

Honors  and  Awards :  None 

Publications:  Fujikura,  T.  and  Froehlich,  L.A.:  Organ  weight/brain  weight 
ratios  as  a  parameter  of  prenatal  growth:  a  balanced  growth 
theory  of  visceras.  Am.  J.  Obstet.  Gynecol.  112:  896-902, 
1972. 
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Serial  No.  NDS  (CF)-69  PR/P  1772 

1.  Perinatal  Research  Branch 

2.  Section  on  Pathology 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  Experimental  Ischemia  of  the  Spinal  Cord:  Histological 
Studies  After  Anterior  Spinal  Artery  Occlusion 

Previous  Project  Title:  Pathologic  Effects  of  Ligation  of  the  Anterior 

Spinal  Artery  and/or  the  Great  Radicular  Artery 
in  Monkeys 

Previous  Serial  Number:  Same 

Principal  Investigators:  Oscar  Aparicio,  M.  D. 

Other  Investigators:   Larry  C.  Fried,  M.  D. 

Cooperating  Units:  Virginia  Commonwealth  University 

Medical  College  of  Virginia 
Division  of  Neurological  Surgery 
1200  East  Broad  Street 
Richmond,  Virginia  23219 

Man  Years: 

Total:  .05 
Professional:  .05 
Others:        .00 

Project  Description: 

Objectives:  The  neuropathological  evaluation  of  spinal  cords  of  monkeys 
subjected  to  vascular  ligations,  in  order  to  determine  the  practical 
feasibility  of  sacrificing  any  of  these  vessels  if  necessary  during  the 
course  of  a  surgical  procedure. 

Methods  Employed:  The  neuropathological  evaluation  of  the  spinal  cords  by 
means  of  multiple  staining  methods,  including  H§E,  Luxol  Blue  with  Cresyl 
Violet,  and  others  in  order  to  determine  the  presence,  extent  and 
location  of  any  lesions  due  to  ischemia. 

Proposed  Course:  The  histopathological  evaluation  has  been  completed  and 
a  publication  is  being  prepared. 

Honors  and  Awards:  None 

Publications:  None 
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Serial  No.  NDS  (CF)-70  PR/P  1859 

1.  Perinatal  Research  Branch 

2.  Section  on  Pathology 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  Mental  and  Motor  Development  in  Monozygotic 
Co-Twins  with  Dissimilar  Birthweights 

Previous  Serial  Number:   Same 

Principal  Investigators:  Toshio  Fujikura,  M.  D. 

Luz  A.  Froehlich,  M.  D. 

Other  Investigators:  None 

Cooperating  Units:  All  Collaborating  Institutions 

Man  Years: 

Total:  0.2 
Professional:  0.2 
Others:       0.0 

Project  Description: 

Developmental  measures  in  125  monozygotic  twin  sets  with  unequal 
birthweights  between  co- twins  were  studied.  There  were  no  significant 
differences  between  co- twins  in  the  Bayley  mental  and  motor  scores  at 
eight  months  nor  the  Stanford-Binet  I.Q.  at  four  years.  A  reportedly 
higher  I.Q.  for  the  heavier  monozygotic  twins  was  not  confirmed  in  this 
study,  even  among  pairs  with  large  birthweight  differences  (mean 
differences  26-28%) .  Although  the  effects  of  nutrition  on  the  mental 
development  of  the  fetus  are  currently  of  great  concern,  these  data 
suggest  that  the  developing  human  brain  seems  to  have  a  strong  resistance 
to  intrauterine  deprivation. 

The  paper  has  not  been  approved  for  publication.   Because  interpretation 
of  the  data  is  controversial,  the  future  of  this  manuscript  is  still 
pending. 

Honors  and  Awards:  None 

Publications:  None 
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Serial  No.  NDS  (CF)-71  PR/P  1911 

1.  Perinatal  Research  Branch 

2.  Section  on  Pathology 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  A  Follow-Up  of  Children  with  Single  Umbilical  Artery 

Previous  Serial  Number:   Same 

Principal  Investigators:  Toshio  Fujikura,  M.  D. 

Luz  A.  Froehlich,  M.  D. 

Other  Investigators:  None 

Cooperating  Units:  All  Collaborating  Institutions 

Man  Years: 

Total:  0.3 
Professional:  0.2 
Others:       0.1 

Project  Description: 

Single  umbilical  artery  (SUA)  is  known  to  be  frequently  associated  with 
other  congenital  malformations  and  to  be  as  one  of  the  most  common 
malformations  in  the  human.  Other  significant  findings  are  a  25  percent 
rate  of  low  birthweight,  a  consistently  higher  frequency  of  SUA  among 
whites  than  among  Negroes,  and  a  high  association  with  diabetes  and 
velamentous  insertion  of  umbilical  cord.  These  previous  studies  have  all 
been  on  newborns  and  perinatal  deaths  and  no  follow-up  studies  have 
appeared  in  the  literature. 

In  whites  and  Negroes  of  our  Collaborative  Research  Study,  there  were 
344  infants  bom  with  SUA.  Of  the  344  single  births,  48  (14  percent) 
were  stillbirths,  neonatal  and  infant  deaths.  The  remaining  296  are 
presumed  to  be  living  and  266  had  careful  follow-ups  up  to  four  years  of 
age.  The  incidence  of  single  umbilical  artery  (SUA)  was  0.9  percent  in 
general  and  was  higher  in  whites  (1.2  percent)  than  in  Negroes  (0.5  percent) 
The  incidence  of  SUA  survivors  was  still  0.7  percent  in  spite  of  high 
mortality  rate  (14  percent). 

Associated  malformations  were  19  of  36  SUA  deaths  (52.8  percent). 
Cardiovascular  anomalies  were  less  involved  in  the  SUA  group,  compared 
to  the  total  group  of  malformed  deaths.  Anomalies  involving  other 
systems  were  comparable  in  the  two  groups. 
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Serial  No.  NDS  (CF)-71  PR/P  1911 

In  the  follow-up  study  comparing  266  SUA  survivors  with  798  matched 
controls,  mean  values  of  body  weight,  body  length,  and  head  circumference 
at  birth,  four  months,  one  year  and  four  years  were  recorded,  as  well  as 
motor  and  mental  scores  at  eight  months  and  I.Q.'s  at  four  years.  These 
values  between  the  two  groups  were  almost  equal  at  each  developmental 
stage.  The  results  of  the  one-year  neurological,  four-month  pediatric, 
and  eight-month  psychological  examinations  were  reviewed  in  the  two 
groups.  The  incidence  of  definite  abnormal  conditions  was  about  equal 
in  the  two  groups,  except  for  several  malformations  such  as  inguinal 
hernia  which  were  higher  in  the  SUA  group.  This  indicates  that  in  the 
absence  of  associated  severe  malformations,  which  were  common  among  the 
stillbirths  and  neonatal  deaths,  SUA  survivors  developed  just  as  normally 
as  infants  without  SUA. 

The  paper  was  presented  at  the  joint  meeting  of  American  Association  of 
Pathologists  and  Bacteriologists  (69th  Annual  Meeting)  which  was  held 
in  Cincinnati,  Ohio  from  March  11  to  14,  1972. 

The  paper  is  being  prepared  for  publication. 
Honors  and  Awards:  None 
Publications:  None 
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Serial  No.  NDS  (CF)-71  PR/P  1912 

1.  Perinatal  Research  Branch 

2.  Section  on  Pathology 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Birthweight,  Gestational  Age  and  Renal  Glomerular 
Development  as  Indices  of  Fetal  Maturity 

Previous  Project  Title:   Birthweight  in  Relation  to  Renal  Glomerular 

Development  and  Gestational  Age  in  Whites  and 
Negroes 

Previous  Serial  Number:   Same 

Principal  Investigators:  Toshio  Fujikura,  M.  D. 

Luz  A.  Froehlich,  M.  D. 

Other  Investigators:  None 

Cooperating  Units:  All  Collaborating  Institutions 

Man  Years: 

Total:  0.25 
Professional:  0.20 
Others:       0.05 

Project  Description: 

Birthweight,  body  length  and  X-ray  evaluation  of  bone  development  continue 
to  be  widely  used  as  measures  of  fetal  maturity.  However,  these  are 
factors  of  somatic  growth  and  are  not  necessarily  directly  related  to 
growth  and  maturity  of  internal  viscera.  On  the  conviction  that  histologic 
examination  of  an  organ  would  give  a  more  accurate  picture  of  the  maturation 
of  internal  viscera,  a  histologic  evaluation  of  the  kidneys  of  514  neonatal 
deaths  and  fresh  stillbirths  was  undertaken.  Below  and  up  to  34  weeks 
gestation  in  females  and  35  weeks  gestation  in  males,  the  mean  birthweights 
in  Negroes  were  consistently  higher  than  in  whites.  Above  these  gestational 
ages  the  mean  birthweights  of  whites  exceeded  those  of  Negroes .   In  spite  of 
such  birthweight  differences,  renal  maturity  measured  by  examining  the 
nephrogenic  zone  of  early  neonatal  deaths  and  stillbirths  was  not 
significantly  different  in  the  two  races  within  each  gestational  age 
interval.  The  concept  that  Negro  fetuses  mature  more  rapidly  appears 
invalid.  Gestational  age  seems  to  be  better  as  an  indicator  of  fetal 
maturity  than  birthweight  if  gestational  age  is  properly  recorded. 

Honors  and  Awards :  None 

Publications:   In  press  -  American  Journal  of  Obstetrics  and  Gynecology. 
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1.  Perinatal  Research  Branch 

2.  Section  on  Pathology 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  The  Clinical  Significance  of  Generalized  Petechiae 
at  Birth 

During  FY  1972  this  project  was  transferred  to  the  Professional  Staff 
Consultants  Section,  nds  (CF)-71  Pr/PSC  1913. 
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1.  Perinatal  Research  Branch 

2.  Section  on  Pathology 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:   Renal  Glomerular  Development  in  Infants  of  Diabetic 
Mothers 

Previous  Serial  Number:  None 

Principal  Investigators:  Toshio  Fujikura,  M.  D. 

Other  Investigators:   Shirley  Driscoll,  M.  D. 

Cooperating  Units:   Boston  Hospital  for  Women 

Lying-in  Division 
221  Longwood  Avenue 
Boston,  Massachusetts  02115 


Man  Years: 

Total: 

0.15 

Professional: 

0.10 

Others: 

0.05 

Project  Description: 

Our  preliminary  result  showed  that  in  maternal  diabetes  more  than  80% 
of  infants  between  35-37  weeks  gestation  still  present  evidence  of  a 
nephrogenic  zone  where  only  66.6%  is  expected.   Since  most  of  these 
infants  were  delivered  by  elective  Cesarean  section,  it  would  perhaps 
have  been  beneficial  to  the  baby  had  delivery  been  postponed  for 
another  one  or  two  weeks  to  allow  more  complete  maturation  of  kidneys  and 
maybe  other  organs  as  well. 

Delayed  visceral  maturation  could  be  an  underlying  course  of  the  morbidity 
in  infants  of  diabetic  mothers.   In  order  to  confirm  statistically  this 
interesting  result,  130  cases  of  neonatal  deaths  (up  to  three  days  old) 
and  fresh  stillbirths  whose  mothers  are  known  to  be  diabetic  in  the  Joslin 
Clinic  have  been  used  for  the  evaluation  of  renal  glomerular  development. 

Honors  and  Awards:  None 

Publications:  None 


11? 


Serial  No.  NDS  (CF)-72  PR/P 1974 

1 .  Perinatal  Research  Branch 

2.  Section  on  Pathology 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  The  Significance  of  Meconium  Staining  in  Neonatal 
Deaths 

Previous  Serial  Number:  None 

Principal  Investigators:  Toshio  Fujikura,  M.  D. 

Other  Investigators:  None 

Cooperating  Units:  All  Collaborating  Institutions 

Man  Years : 

Total:  0.25 
Professional:  0.10 
Others:       0.15 

Project  Description: 

Meconium  staining  of  the  amniotic  fluid  is  one  of  the  classic  signs  of 
fetal  distress  in  utero.  However,  in  12  to  25%  of  deliveries  complicated 
by  fetal  meconium  passage,  no  definite  cause  of  such  conditions  is  found. 
The  significance  of  meconium  stained  fluid  is  still  a  widely  debated 
subject.  The  purpose  of  this  study  is  to  investigate  pathologic  findings 
of  neonatal  deaths  with  the  passage  of  meconium  and  to  confirm  the 
significance  of  this  condition  relating  to  hyaline  membranes,  atelectasis, 
cardiovascular  malformations  and  erythroblastosis. 

The  incidence  of  meconium  staining  of  the  placental  membranes,  umbilical 
cord  and/or  fetal  body  was  10.3%  in  42,490  live  births  and  18.1%  in 
788  neonatal  deaths.  The  presence  of  meconium  staining  was  significantly 
high  in  birthweight  intervals  above  3,501  grams.  The  incidence  of 
hyaline  membranes  and  atelectasis  was  naturally  lower  in  the  stained  group 
(143  cases)  than  in  the  nonstained  group  (645  cases).  However,  this 
trend  was  still  present  in  premature  neonatal  deaths  below  2,500  grams. 
Aspirated  meconium  (bile  pigments)  is  considered  as  a  strong  surfactant 
and  such  surface  active  substance  may  prevent  production  of  atelectasis  and 
hyaline  membranes  in  the  neonatal  period.  Erythroblastosis  was  four 
times  higher  in  the  stained  group  and  the  presence  of  meconium  staining 
may  be  considered  as  the  dangerous  sign  of  kernicterus  in  relation  to 
hypoxia  and  high  blood  bilirubin.  Cardiovascular  malformations  were 
twice  higher  in  the  stained  group  and  should  be  checked  carefully  at 
birth. 
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Pneumonia  and  pulmonary  hemorrhages  were  not  significantly  higher  in  the 
stained  group,  but  severe  placentitis  was  present  predominantly  in  this 
group.  Maternal  factors  such  as  abruptio  placentae,  placenta  previa, 
prolapsed  cord,  prolonged  ruptured  membranes  and  diabetes  were  not  different 
between  the  two  groups.   Pre-eclampsia  with  or  without  hypertension  was 
twice  higher  in  the  stained  group  as  previously  reported. 

The  presence  of  meconium  staining  does  not  imply  that  the  fetus  is  in 
extreme  distress,  rather  that  it  can  be  considered  as  a  marker  for 
hypoxia. 

The  paper  is  being  prepared  for  publication. 

Honors  and  Awards :  None 

Publications:  None 
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Serial  No.  NDS  (CF)-72  PR/P  1975 

1 .  Perinatal  Research  Branch 

2.  Section  on  Pathology 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  Organ  Weight  Change  of  Infants  with  Pulmonary 
Hyaline  Membranes 

Previous  Serial  Number:  None 

Principal  Investigators:  Toshio  Fujikura,  M.  D. 

Other  Investigators:  None 

Cooperating  Units:  All  Collaborating  Institutions 

Man  Years : 


Total: 

0.15 

Professional: 

0.05 

Others: 

0.10 

Project  Description: 

Organ  weight/brain  weight  ratios  (0/B  ratios)  remain  practically  constant 
for  each  developmental  stage  in  infants  weighing  1,000  to  3,500  grams  and 
organ  weights  seem  to  increase  proportionately  at  constant  rates  during  the 
perinatal  period.  Subtle  weight  changes  in  internal  organs  are  detected  by 
using  0/B  ratios.  The  aims  of  this  study  are  to  investigate  0/B  ratios  in 
relation  to  pulmonary  hyaline  membranes  (PHM)  or  pneumonia  and  to  discuss 
the  possible  etiology  of  hyaline  membrane  disease. 

In  227  neonatal  deaths  less  than  three  days  old,  0/B  ratios  were  separately 
calculated  in  the  three  groups:  pulmonary  hyaline  membranes  (84  cases), 
pneumonia  (67  cases)  and  controls  (76  cases) .  Their  diagnoses  were 
mutually  exclusive.   In  the  group  of  PHM  the  lungs  were  excessively  heavy, 
indicating  the  presence  of  pulmonary  edema,  congestion,  hemorrhage  and 
possible  heart  failure.  The  thymus  was  also  large  in  the  PHM  group. 
However,  weights  of  other  organs:  adrenal  glands,  spleen,  heart,  kidneys 
and  liver,  in  both  PHM  and  pneumonia  groups  were  not  significantly 
different  from  the  counterparts  of  controls. 

Since  these  pulmonary  findings,  which  have  been  reported  with  hyaline 
membrane  disease,  are  difficult  to  assess  quantitatively  by  microscopic 
examination,  the  heavy  weight  may  indicate  the  serious  condition  of  fluid 
retention  in  the  lung. 
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The  paper  is  being  prepared  for  publication. 
Honors  and  Awards:  None 
Publications:  None 
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Serial  No.  NDS  (CF)-72  PR/P  1976 

1.  Perinatal  Research  Branch 

2.  Section  on  Pathology 

3.  Bethesda,  Maryland 

PHS-NIH 
Individual  Project  Report 
July  1,  1971  through  June  30,  1972 

Project  Title:  Deep  Hypothermia  In  Newborn  Mice:   Prolonged  Hypoxia 
Without  Cerebral  Damage 

Previous  Serial  Number:  None 

Principal  Investigators:  Toshio  Fujikura,  M.  D. 

Other  Investigators:  None 

Cooperating  Units:  None 

Man  Years: 

Total:  0.4 
Professional:  0.2 
Others:       0.2 

Project  Description: 

Objectives:  The  purpose  of  this  experimental  study  is  to  investigate  the 
effect  of  prolonged  hypoxia  with  deep  hypothermia  on  developing  brain 
and  to  confirm  the  tolerance  limit  of  premature  brain  under  such 
conditions. 

Methods  Employed:  Newborn  mice  are  known  for  premature  conditions  at 
birth  and  are  unable  to  control  their  body  temperature.  Half  of  the 
newborn  mice  in  each  delivery  were  used  for  this  treatment  and  the  rest 
were  designated  as  "control."  The  animals  were  kept  in  the  refrigerator 
(5°  -  7''C)  from  5  to  l.S  hours  with  50%  humidity.  At  first  respirations 
were  slowing  down  and  ceased.  Heart  beats  disappeared  later  within  one  or 
two  hours  of  regrigeration.  After  this  treatment  the  animals  started 
spontaneous  respirations  and  heart  beats  in  normal  room  temperature  within 
20  minutes.  The  treated  animals  were  nursed  by  the  mother  and  the  follow-up 
study  was  done  up  to  two  months  of  age.  All  animals  were  killed  at  two 
months  of  age.  The  brain  and  spinal  cord  were  fixed  in  10%  formalin  and 
were  examined  grossly  and  microscopically. 

Major  Findings: 

1.  All  of  the  treated  animals  were  alive  after  seven  hours  of 
refrigeration  and  experimental  death  was  none  except  for  the  loss 
due  to  maternal  cannibalism. 
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2.  Death  rate  was  approximately  50%  in  the  ten  hours  group  and 
100%  in  the  15  hours  group. 

3.  Neurological  and  reproductive  abilities  seemed  to  be  normal  in 
the  treated  survivors  at  two  months  of  age. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
Hypothermia  may  be  useful  for  the  prevention  of  cerebral  damage  under 
hypoxic  conditions  during  the  neonatal  period.   Low  metabolism  associated 
with  hypothermia  is  also  considered  as  one  of  therapeutic  merits. 
Although  hypothermia  has  been  reported  as  a  strong  contraindication  for 
premature  newborn  infants,  such  clinical  views  could  be  revised  in  the 
future. 

Proposed  Course:   Completion  of  this  study  during  next  fiscal  year. 

Honors  and  Awards :  None 

Publications:  None 
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ANNUAL  REPORT 

.July  1,  1971  through  June  30,  1972 

Special  Programs  Branch 
Collaborative  and  Field  Research 
National  Institute  of  Neurological  Diseases  and  Stroke 
National  Institutes  of  Health 


The  Special  Programs  Branch  of  C&FR,  NINDS  was  established  in  July  1971 
as  a  result  of  moving  certain  direct  operations  out  of  the  Office  of  the 
Director,  NINDS. 

The  Special  Programs  Branch  has  the  responsibility  for: 

1.  The  development,  conduct  and  direction  of  programs  for  scientific 
and  technical  information  exchange  relevant  to  the  neurologic  and 
sensory  sciences  on  a  national  and  international  basis. 

2.  Coordination  of  collaborative  research  and  development  studies  with 
Institute  goals  and  objectives  carried  out  in  foreign  laboratories 
with  U.S.  government  support  under  Public  Law  (P.L.)  480. 

3.  Development  and  conduct  of  national  and  international  directed 
research  programs  of  relevance  to  the  Institute's  goals  and  in 
response  to  Institute  program  needs  and  priorities  as  identified 
by  the  Director,  NINDS  and  the  Associate  Director,  C&FR,  NINDS. 

The  core  of  the  program  for  the  exchange  of  scientific  and  technical 
information  is  the  Neurological  Information  Network  comprised  of  three 
specialized  information  centers  and  the  Cerebrovascular  Disease  Alerting 
Service  coordinated  in  the  Special  Programs  Branch,   There  were  several 
important  developments  in  the  Network  during  FY  72  which  included  the 
establishing  of  a  new  center  for  clinical  neurology  information,  the 
evaluation  of  some  of  the  specialized  information  services,  wider  distri- 
bution of  services  and  increased  national  and  international  recognition  of 
the  Brain  Information  Service  as  the  established  center  for  communication 
in  the  brain  sciences. 

The  inauguration  of  the  development  of  the  specialized  information 
center  for  clinical  neurology  at  the  University  of  Nebraska  marks  the 
culmination  of  two  years  of  planning  effort  by  Institute  staff  and  the 
Science  Information  Program  Advisory  Committee  (SIPAC) .   SIPAC  has  long 
expressed  the  need  for  such  a  center  as  a  major  objective  to  be  achieved, 
and  with  careful  planning,  a  prosperous  future  is  anticipated. 

The  Brain  Information  Service  (BIS)  at  UCLA  has  been  recognized  by 
the  Society  for  the  Neurosciences  as  the  communication  link  among  the 
various  disciplines  included  in  neuroscience  and  is  working  closely  with  it 
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to  develop  the  publication  and  scientific  information  policy  of  the  new 
society.   Also,  the  International  Brain  Research  Organization  has  requested 
proposals  from  the  BIS  to  produce  a  newsletter  for  it  as  well  as  perform 
other  informational  functions. 

The  World  Health  Organization  is  exploring  with  the  Special  Programs 
Branch  the  extension  of  the  Neurological  Information  Network  to  a  world 
wide  basis.   This  national  and  international  recognition  of  the  Neurological 
Information  Network  and  its  centers  is  proof  positive  of  the  importance  of 
this  service  to  the  scientific  community. 

In  its  endeavor  to  be  of  service  to  the  biomedical  community,  the 
Neurological  Information  Network  is  concerned  not  only  with  providing  infor- 
mation but  also  in  evaluating  products  and  systems  of  information  retrieval. 
These  activities  are  supervised  by  the  Network  in  the  Special  Programs  Branch. 
The  Science  Information  Program  Advisory  Committee  meets  twice  a  year  to 
review  individual  contract  preformance  and  advise  on  scientific  policy. 

The  Central  Office  is  responsible  for  the  publication  and  distribution 
of  an  alerting  service  bulletin,  Parkinson's  Disease  and  Related  Disorders: 
Citations  from  the  Literature  using  monthly  MEDLARS  retrieval.   It  is  sent 
to  over  1100  subscribers  in  more  than  50  countries,  having  been  enthusiasti- 
cally received. 

When  the  Neurosurgical  Biblio-Index  was  produced  by  the  Journal  of 
Neurosurgery,  it  became  apparent  to  the  Network  management  that  this  offered 
an  unusual  opportunity  to  study  the  value  of  a  recurring  bibliography  which 
is  similar  to  those  produced  by  the  Specialized  Information  Centers.   The 
National  Library  of  Medicine  which  produces  recurring  bibliographies  in 
many  fields  through  its  MEDLARS  system  was  also  interested  and  a  study  was 
undertaken,  supported  by  both  agencies.   The  objective  was  to  collect  data 
from  the  users'  point  of  view,  comparing  and  contrasting  it  with  other  infor- 
mation sources  available  to  them.   The  final  report  will  be  available  in  the 
Spring  1972. 

The  Epilepsy  Information  Program  in  the  NINDS  was  established  as  a  conse- 
quence of  recommendations  of  the  Public  Health  Service  Advisory  Committee  on 
the  Epilepsies.   Epilepsy  Abstracts,  prepared  by  the  Excerpta  Medica  Foundation 
and  published  by  GPO  for  the  NINDS  was  one  product  of  this  Program.   The 
magnetic  tape  used  in  the  generation  of  this  publication  became  the  data  base 
for  the  Epilepsy  Abstracts  Retrieval  System  (EARS),  to  test  the  usefulness  of 
an  on-line  retrieval  system  to  those  working  in  the  field.   EARS  was  tested 
for  3  months  at  six  locations  and  an  evaluation  study  was  conducted.   The 
conclusions  of,  the  study  encouraged  the  Science  Information  Program  Advisory 
Committee  to  recommend  an  experiment  in  information  retrieval,  using  an 
expanded  neurology  data  base  in  the  major  training  centers  in  neurology  and 
neurosurgery  and  evaluating  its  usefulness  over  a  three-year  period.   Helpful 
in  designing  this  experiment  will  be  the  survey  of  interactive  "free-text" 
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systems  which  was  done  by  Mr.  Raymond  Wishner  at  the  request  of  the  Central 
Office  of  the  Neurological  Information  Network. 

Still  another  product  appraisal  to  be  accomplished  during  the  coming  year 
will  be  the  evaluation  of  a  bulletin  disseminated  by  the  Brain  Information 
Service  on  Biogenic  Amines  and  Neurotransmitters  in  the  Nervous  System  and 
the  recurring  bibliography  distributed  by  the  Central  Office,  entitled 
Parkinson's  Disease  and  Related  Disorders:   Citations  from  the  Literature. 
This  study  will  be  conducted  for  us  by  Professor  F.W.  Lancaster  (University 
of  Illinois,  Graduate  School  of  Library  Science)  who  also  did  the  EARS 
evaluation. 

The  P.L.  480  program  of  the  NINDS  has  continued  to  grow  in  FY  72.  All 
of  the  back-log  of  projects  has  been  funded  and  many  applications  have  come 
in  to  be  renewed.  The  NINDS  P.L.  480  program  is  the  largest  of  the  institutes 
of  NIH  in  the  number  of  projects  supported,  with  29  projects  which  is  20.4% 
of  the  NIH  total.  This  program  ranks  third  among  the  institutes  in  dollars 
with  a  3  year  commitment  of  $2,493,136  or  12.5%  of  the  total.  This  program 
can  continue  to  grow,  but  changes  in  U.S.  policy  over  the  use  of  P.L.  480 
funds  by  other  agencies  may  seriously  hamper  this. 

The  foreign  currency  credit  award,  or  P.L.  480  program,  is  a  program  of 
research  supported  by  United  States  owned  foreign  currencies  which  are  not 
convertible  to  dollars.   It  is  authorized  by  the  Agricultural  Trade  Development 
Systems  Act  1954,  Public  Law  480  subsection  104  (K)  which  permits  the  use  of 
foreign  currencies  "to  conduct  and  support  scientific  activities  overseas 
including  programs  and  projects  of  scientific  cooperation  between  the  United 
States  and  other  countries  such  as  coordinated  research  against  diseases 
common  to  all  mankind  that  are  unique  to  the  individual  regions  of  the  globe 
and  to  promote  and  support  programs  of  medical  and  scientific  research". 
Funds  are  available  at  the  present  time  in  Burma,  Guinea,  Israel,  Pakistan, 
Poland,  Tunisia,  UAR  (Egypt),  Yugoslavia  and  India,  but  this  list  is  subject 
to  changes.   The  money  in  Israel  is  exhausted  and  only  projects  which  have 
been  previously  funded  are  running  to  their  conclusions .   The  United  States 
policy  for  the  use  of  these  funds  is  being  changed  to  allow  many  more  U.S. 
Government  agencies  them  and  therefore  the  amount  of  money  for  medical 
research  is  being  restricted.   This  is  particularly  true  in  Yugoslavia  where 
the  expanded  use  of  these  funds  for  the  development  of  industrial  activities 
will  probably  bring  to  a  halt  all  the  medical  research  within  the  next  few 
years.   At  the  present  time  there  is  a  freeze  on  funding  of  new  projects 
while  the  policy  is  under  review. 

The  separation  in  FY  1971  of  the  PL  480  funds  from  the  regular  Institute 
dollar  budget  has  made  for  a  clear  distinction  of  these  projects  and  has  made 
the  administration  of  these  programs  much  sounder.   The  program  has  expanded 
from  16  projects  last  year  to  some  29  project  at  the  present  time.   These  29 
projects  have  a  three  year  commitment  value  of  $2,493,136.   Of  these  there 
is  one  project  in  Egypt,  eight  in  India,  four  still  in  Israel  which  will  run 
for  another  year,  6  in  Poland  and  10  in  Yugoslavia.   These  research  projects 
are  both  in  the  non-clinical  sciences  and  clinical  areas:   some  17  are 
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essentially  non-clinical  and  11  on  clinical  neurological  problems  and  one  in 
the  area  of  hearing  and  equilibrium.   The  clinical  projects  are:   one  on  head 
injury,  three  related  to  the  neurological  diseases  of  childhood,  two  on 
metabolic  disorders  of  the  brain,  one  on  spinal  cord  disorders,  one  on  brain 
tumors,  one  on  muscle  disease,  one  on  multiple  sclerosis,  and  two  on  cerebro- 
vascular disease.   In  the  non-clinical  neurosciences  there  are  four  projects 
which  are  related  to  the  studies  of  neurotransmitters,  their  chemistry  and 
physiology,  three  which  are  essentially  neurochemical,  three  which  are  studies 
of  natural  neurotoxins  (two  of  these  are  venoms  and  one  on  plant  neurotoxins). 
There  are  two  essentially  neurophysiological  projects  and  one  each  on 
moleuclar  biology,  neuropathology  and  hyperthermia. 

One  of  the  important  aspects  of  the  PL  480  projects  are  that  they  are 
usually  in  countries  which  are  relatively  underdeveloped  and  with  limited 
facilities.   It  is  extraordinary  to  see  the  development  over  the  years  of 
these  laboratories  which  have  been  supported  for  long  periods  of  time.   They 
are  now  well  equipped,  served  with  trained  scientists,  and  producing  a 
continuous  output  of  sound  scientific  material.   This  kind  of  development 
has  had  a  very  salubircus  influence  on  the  development  of  other  laboratories 
of  these  countries  and  the  addition  of  local  resources.   Several  of  the 
laboratories  are  now  the  size  of  productivity  that  if  the  PL  480  support 
were  withdra\m,  which  it  one  day  will  be,  they  will  be  leading  laboratories 
in  the  countries  and  will  command  local  support  which  many  of  them  are  now 
getting  in  addition  to  the  PL  480  monies. 

Each  of  the  PL  480  research  projects  must  have  a  U.S.  scientist  to  serve 
as  a  collaborating  "project  officer"  and  the  foreign  scientist  is  designated 
as  a  principal  investigator.   The  role  of  the  U.S.  project  officer  varies  from 
that  of  a  active  collaborator  participating  in  the  research  to  that  of  an 
informed  sponsor. 

Many  of  the  project  officers  are  NINDS  scientists  and  their  activities 
will  be  reported  in  their  own  laboratory  reports  and  will  not  be  considered 
here . 

New  project  development  has  taken  place  in  many  instances  with  scientists 
who  have  worked  in  this  country  and  after  returning  to  their  own  countries 
they  have  developed  projects  with  the  U.S.  laboratory  in  which  they  were 
trained . 

The  scientific  information  programs  of  the  NIH  and  NINDS  are  getting 
considerable  visability  throughout  the  world  and  all  of  the  countries  where 
PL  480  money  is  available  are  interested  in  developing  collaborating  projects. 

A  visit  was  made  to  Egypt  and  Tunisia  to  examine  possibilities  for  new 
projects  there.   There  is  considerable  interest  in  developing  projects,  but 
in  these  countries  the  general  level  of  science  in  all  areas  limits  the 
opportunities  primarily  to  those  areas  where  clinical  disease,  treatment  and 
care  present  research  opportunities.   Many  of  these  are  being  explored  for 
the  coming  year. 
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The  International  Brain  Research  Laboratory  at  Kotor  continues  its 
development  and  rise  as  a  laboratory  of  a  place  of  some  importance.   It 
has  been  visited»by  many  scientists  including  those  from  NINDS  who  have 
gone  there  on  fellowships  and  worked  for  some  periods  of  time.   Expansion 
and  development  here  is  hoped  to  be  continued  as  part  of  a  very  ambitious 
plan  to  develop  a  new  university  of  mono-negro  in  which  the  Kotor  laboratory 
will  play  an  important  part.   Again,  this  development  may  be  somewhat  cur- 
tailed by  the  changing  United  States  policies  on  the  use  of  PL  480  funds. 
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CONTRACT  NARRATIVE 

Special  Programs  Branch,  C&FR,  NINDS 

Fiscal  Year  1972 


The  Brain  Information  Service  (NIH-NINDS-70-2063) 

Title:   Operation  of  Specialized  Information  Center  on  Nonclinical 
Neurosciences 

Contractor's  Project  Director:   Michael  Chase,  Ph.D. 

Current  Annual  Level:   $370,357.00 

Objectives :   To  operate,  as  a  part  of  the  National  Institutes  of  Neurological 
Diseases  and  Stroke  Information  Center  Network,  a  specialized  information 
center  on  non-clinical  neurosciences  to  serve  as  a  national  focal  point  for 
the  identification,  collection,  storage,  retrieval,  analysis,  repackaging, 
and  dissemination  of  information.   The  major  thrust  of  this  information 
center  shall  be  information  analysis  products  and  services.   The  center  will 
identify  and  locate  all  information  items  and  services  pertaining  to  his 
subject  area.   The  center  will  use  the  identified  and  stored  information  to 
make  available  comprehensive  information  service  primarily  to  the  scientists 
supported  by  NINDS,  secondarily  to  the  remainder  of  the  biomedical  community 
throughout  the  country  and,  when  possible,  internationally.   These  services 
shall  include:   a)  current  awareness  services;  b)  bibliographic  services; 
c)  translation  of  foreign  language  articles  when  essential;  d)  answering 
scientific  questions  relating  to  the  subject  area;  e)  promotion  and  preparation 
of  reviews  and  other  special  articles  for  the  general  as  well  as  specialized 
segments  of  the  biomedical  community,  organizing  and  supporting  workshops  on 
specialized  topics  in  the  brain  sciences  and  publishing  their  proceedings 
where  necessary;  f)  furnish  information  about  ongoing  research;  g)  preparation 
of  a  publication  series  in  the  brain  sciences. 

Major  Accomplishments: 

1.  Sleep  Bulletin  is  a  monthly  which  includes  Sleep  Reviews. 
(Ninety  four  reviews  were  published  in  1971) 

2.  Biogenic  Amines  and  Neurotransmitters  in  the  Nervous  System  -  an 
annotated  bibliography  which  appears  semi-monthly  and  contains 
several  one-page  reviews  or  abstracts  in  depth. 

3.  Neuroendocrine  Control  Mechanism:   Hypothalamic -Pituitary -Gonadal 
System  -  an  annotated  semi-monthly  with  several  one-page  reviews 
or  abstracts  in  depth. 


4.  Memory  and  Learning-Animal  Studies  -  a  monthly  listing  of  published 
studies . 

5 .  Memo  of  Current  Books  in  the  Brain  Sciences  -  comes  out  about  monthly 
and  is  annotated. 

The  Index  to  Current  (EEC)  Literature  is  prepared  by  the  BIS  as  a 
quarterly  supplement  to  the  journal  Electroencephalography  and  Clinical 
Neurophysiology . 

Additional  new  publications  include  The  Orientation  of  Middle  and  Inner 
Ear  Structures  in  Cat  and  Man,  a  photographic  atlas,  A  Bibliography  of 
Electrical  Recordings  in  the  CNS  and  Related  Literature,  1969-1970,  comprised 
of  approximately  5000  citations,  and  Bibliography  on  the  Hypothalamic- 
Pituitary-Gonadal  System  1970-1971,  a  compilation  of  the  citations  in  24 
issues  of  the  alerting  bulletin.   The  KWIC  Index  to  EEC  and  Allied  Literature, 
1964-1966  will  be  available  in  1972,  the  last  of  a  series  of  retrospective 
bibliographies  of  EEC  literature  published  by  Elsevier  for  the  International 
Federation  of  Societies  for  Electroencephalography  and  Clinical  Neuro- 
physiology. 

The  Conference  Report  series  has  been  continued  with  about  eleven  to  be 
produced  this  year.   These  are  summaries  of  selected  scientific  conferences 
within  the  BIS  subject  areas.   They  are  usually  small  conferences  with  wide 
general  interest  that  might  go  unnoticed  if  not  covered  by  the  BIS.   The 
succinct  summaries  are  written  by  a  staff  scientist  who  abstracts  the  material 
presented  and  summarizes  the  discussions.   They  appear  four  to  six  weeks 
after  the  conference  and  are  sent  on  request.   These  reports  have  been  hailed 
by  the  scientific  community  for  providing  extremely  useful  information  which 
would  otherwise  be  unavialable. 

A  major  new  project  has  been  initiated  -  the  generation  of  a  monograph 
series  to  be  called  Perspectives  in  the  Brain  Sciences.   The  initial  volume 
will  be  the  proceedings  of  ten  symposia  held  at  the  First  International 
Congress  of  the  Association  for  the  Psychophysiological  Study  of  Sleep, 
Bruges,  Belgium  1971. 

Significance  to  Biomedical  Research:  The  Brain  Information  Service  performs 
a  valuable  service  to  the  biomedical  community  by  distilling  and  repackaging 
all  new  information  items  within  its  area  of  responsibility. 

Proposed  Course  of  the  Contract:   This  program,  as  part  of  the  Neurological 
Information  Network,  is  under  the  surveillance  of  the  Science  Information 
Program  Advisory  Committee  and  its  performance  is  reviewed  annually. 
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CONTRACT  NARRATIVE 

Special  Programs  Branch,  C&FR,  NINDS 

Fiscal  Year  1972 


The  Johns  Hopkins  University  (NIH  71-2281) 

Title:   Operation  of  an  Information  Center  on  Human  Communications 

Contractor's  Project  Director:   John  E.  Bordley,  M.D. 

Current  Annual  Level:   $310,000.00 

Objectives :   To  operate  as  a  part  of  the  National  Institute  of  Neurological 
Diseases  and  Stroke  Information  Center  Network,  a  specialized  information 
center  on  speech,  hearing  and  human  communication  to  serve  as  a  national 
focal  point  for  the  identification,  collection,  storage,  retrieval,  analysis, 
repackaging,  and  dissemination  of  information.   The  major  thrust  of  this 
information  center  shall  be  information  analysis  products  and  services.   The 
center  will  identify  and  locate  all  information  items  and  services  pertaining 
to  its  subject  area.   In  addition,  the  center  will  use  the  identified  and 
stored  information  to  provide  comprehensive  information  service  to  the  bio- 
medical community  throughout  the  country  and,  when  possible,  internationally. 
These  services  shall  include:  a)  current  awareness  services;  b)  bibliographic 
services;  c)  translation  of  foreign  language  articles  when  essential; 
d)  answering  scientific  questions  relating  to  subject  area;  e)  promotion  and 
preparation  of  reviews  and  other  special  articles  for  the  general  as  well  as 
specialized  segments  of  the  biomedical  community;  f)  furnish  information 
about  ongoing  research  and  g)  develop  new  methods  of  information  analysis 
and  dissemination. 

Major  Accomplishments:  The  newest  innovation  of  the  Center  is  the  Biblio- 
Profile.   It  combines  the  talents  of  the  scientist  with  those  of  the  infor- 
mation specialist  to  produce  a  short  state-of-the-art  digest  accompanied  by 
a  comprehensive  bibliography.   Together,  the  two  parts  form  a  publication 
intended  to  provide  a  research  base  and  intellectual  stimulation  for 
researchers,  clinicians  and  those  in  training  programs.   The  first  two 
appeared  in  January  1972;  Neuroanatomy  of  Speech  and  Otitis  Media:  Diagnosis, 
Therapy  and  Prevention  and  Control.   A  third.  Surgical  Treatment  of  Deafness 
will  appear  before  the  end  of  the  fiscal  year. 

Current  Citations  on  Communication  Disorders  is  the  major  current 
awareness  product  of  the  Center.   In  addition  to  the  standard  citation,  each 
entry  includes  the  name  of  the  institution  where  the  work  is  being  done. 
Citations  are  arranged  by  subject  area  in  this  biweekly  publication  which 
is  sent  to  1150  subscribers  who  have  indicated  their  desire  to  receive  it. 

Tongue  Tie,  a  critical  review  bringing  together  the  latest  information 
from  the  various  disciplines  involved  in  the  diagnosis  and  treatment  has  been 
printed  in  the  Archives  of  Otolaryngology  (vol.  94  pp  548-57,  Dec.  1971). 
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viral  Infection  and  Hearing:  A  Critical  Review  of  the  Methods  Employed  for 
Identification  of  the  Infection  and  Evaluation  of  Hearing,  1969-1970  is  a 
review  of  the  1969-1970  literature  on  methods  currently  used  for  identi- 
fication of  viral  infections  and  the  evaluation  of  hearing.   It  is  to  be 
published  in  the  Laryngoscope. 

Two  state-of-the-art  reports  were  completed.   The  Effect  of  Virus 
Infections  on  Hearing  will  appear  as  an  issue  of  the  Archives  of  Otolaryngology 
with  a  classified  bibliography  of  1438  items  as  a  supplement  .   The  Acoustic 
Neurinoma  was  published  and  distributed  through  the  National  Technical 
Information  Service. 

The  Center  sponsored  a  workshop  on  the  physiology  of  the  auditory  system 
in  June  1971.   A  conference-workshop  on  vascular  disease  and  hearing  defects 
took  place  in  April  1972.   A  workshop  on  sensory  processing  in  hearing-impaired 
children  is  planned  for  the  Fall  1972.   Proceedings  of  workshops  are  published 
and  distributed  by  the  Center. 

A  translation  of  an  important  chapter,  the  Acoustic  Nerve:  its  cochlear 
branch  or  cochlear  nerve  (from  Histologie  du  Systeme  Nerveux  de  1 'Homme  et 
des  Vertlbre^'s  by  Ramon  Y  Cajal)  which  contains  Cajal's  classic  description  of 
the  histology  of  the  cochlear  nerve  was  prepared  by  the  Center  and  published 
by  the  National  Technical  Information  Service. 

The  Index  Handbook  of  Ototoxic  Agents  is  nearing  completion.   This  hand- 
book represents  an  innovative  approach  to  analysis  of  drug  literature  in  a 
way  that  will  produce  both  a  reference  handbook  and  a  computerized  data  base 
which  can  be  queried  for  specific  requests . 

About  75  specialized  bibliographies  have  been  prepared  and  more  than 
5500  have  been  distributed.   Demand  bibliographic  service  has  been  curtailed 
at  the  request  of  the  Science  Information  Program  Advisory  Committee  which 
directed  the  information  centers  to  concentrate  on  producing  analytic  and 
synthetic  products . 

Significance  to  Biomedical  Research:   The  Information  Center  for  Hearing, 
Speech  and  Disorders  of  Human  Communication  performs  a  valuable  service  to 
the  biomedical  community  by  distilling  and  repackaging  all  new  information 
items  covering  the  many  disciplines  in  its  area  of  responsibility.   Special 
attention  is  given  to  the  information  needs  of  those  whose  programs  are 
supported  by  NINDS  funds . 

Proposed  Course  of  the  Contract:   This  program,  as  part  of  the  Neurological 
Information  Network,  is  under  the  surveillance  of  the  Science  Information 
Program  Advisory  Committee  and  its  performance  is  review  annually. 
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CONTRACT  NARRATIVE 

Special  Programs  Branch,  C&FR,  NINDS 

Fiscal  Year  1972 


Clinical  Neurology  Information  Center  (NIH-NINDS-72-2300) 

Title:   The  establishment  and  operation  of  a  Clinical  Neurology  Information 
Center 

Contractor's  Project  Director:   Walter  J.  Friedlander,  M.D, 

Current  Annual  Level:  $96,571.00 

Objectives :   To  develop  a  specialized  Information  Center  on  Clinical  Neurology. 
This  Center  will  be  an  international  focal  point  for  information  relating  to 
those  diseases  of  interest  to  NINDS,  especially  diagnosis,  treatment  and 
prevention  of  disease  of  the  brain  and  central  nervous  system.   The  center 
will  produce  reviews  of  various  clinical  problems  of  interest  to  the 
Government,  bringing  together  the  relevant  clinical  knowledge  as  it  applies 
to  the  problem.   These  reviews  may  focus  on  an  entire  disease  problem  as  a 
whole,  or  on  any  distinct  part  of  a  disease  entity.   The  Center  will  identify 
sources  of  information  relevant  to  clinical  neurological  problems,  including 
indexing  services,  abstracting  services,  periodical  journals,  books,  mono- 
graphs, etc.   In  execution  of  this  duty,  the  Center  will  explore  the  feasi- 
bility of  answering  questions  about  clinical  neurological  problems. 

Major  Accomplishments:   The  Center's  Advisory  Committee,  composed  of  some  of 
the  most  prominent  neurologists  in  the  country  has  met  to  initiate  the  program. 
The  contract  was  signed  in  March  1972  and  there  has  not  been  sufficient  time 
for  output  of  specific  products. 

Significance  to  Biomedical  Research:   This  Information  Center  is  visualized 
as  a  significant  vehicle  for  bridging  the  gap  between  the  researcher  and  the 
clinician.   Full  interaction  with  the  other  NINDS  Scientific  Centers  is 
assured. 

Proposed  Course  of  the  Contract:   This  program,  as  part  of  the  Neurological 
Information  Network,  is  under  the  surveillance  of  the  Science  Information 
Program  Advisory  Committee  and  its  performance  is  reviewed  annually. 
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CONTRACT  NARRATIVE 

Special  Programs  Branch,  C&FR,  NINDS 

Fiscal  Year  1972 


Bibliographic  Alerting  and  Retrieval  Service  on  Cerebrovascular  Disease 
(PH  43-66-933) 

Title:   Cerebrovascular  Disease  Alerting  Service 

Contractor's  Project  Director;   Robert  G.  Siekert,  M.D.  (Mayo  Clinic) 

Current  Annual  Level;   $44,000.00 

Objectives :   To  provide  a  bibliographic  alerting  and  retrieval  service  on 
cerebrovascular  disease  by  preparing  abstracts  of  appropriate  articles  for 
publication  in  Stroke  -  A  Journal  of  Cerebral  Circulation 

Major  Accomplishments:   One  hundred  or  more  abstracts,  prepared  by  physicians 
and  carefully  edited,  appear  bimonthly  in  the  journal.  Stroke. 

Significance  to  Biomedical  Research:   For  several  years,  these  abstracts  have 
been  offered  to  a  small  group  of  researchers  on  an  informal  basis. 
Publication  in  a  national  journal  makes  the  service  available  to  a  much 
larger  population  who  would  find  it  useful. 

Proposed  Course  of  the  Contract:   This  program,  as  part  of  the  Neurological 
Information  Network,  is  under  the  surveillance  of  the  Science  Information 
Program  Advisory  Committee  and  its  performance  is  reviewed  annually. 
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Annual  Report 
Associate  Director's  Report 
July  1,  1971  through  June  30,  1972 
Extramural  Programs 
National  Institute  of  Neurological  Diseases  and  Stroke 

A  detailed  summary  of  the  program  accomplishments,  trends  and  problems  of  the 
NINDS  extramural  research  grant  and  training  programs  for  Fiscal  Year  1972 
are  provided  in  the  reports  of  the  Chiefs  of  the  Research  Grants  and  the 
Training  Grants  and  Awards  Branches.   Extramural  administrative  and  procedural 
matters  likewise  are  summarized  in  the  reports  of  the  supervisors  of  the 
administrative  units  of  the  Office  of  the  Associate  Director  for  Extramural 
Programs  (Data  Analysis  and  Reports,  Grants  Management  and  Processing).   No 
report  on  overall  personnel  and  resource  matters  is  available  from  the 
Extramural  Programs  Administrative  Officer  since  this  position  is  vacant. 

In  broad  terms,  the  highlights  of  NINDS  Extramural  Programs  activities  for 
Fiscal  Year  1972  have  been  characterized  by: 

A.   Continuation  of  the  "Hold-the-Line"  Policy  in  the  Training  Activity. 
Funds  available  for  graduate  training  grants  have  been  maintained  at  essential- 
ly the  same  level  since  Fiscal  Year  1970  despite  a  continuing  increase  in  the 
number  of  applicants  for  training  programs  in  high  priority  areas  of  Institute 
responsibility  such  as  child  neurology  and  the  communicative  disorders;  a 
continuing  increase  in  funding  requirements  of  ongoing  programs;  and  the  plan 
to  reduce  the  level  of  across-the-board  budget  cuts  on  previously  approved 
training  grants.   This  has  resulted  in  the  discontinuation  of  support  of 
several  high  priority  training  programs  and  a  feeling  of  alarm  and  uncertainty 
among  the  leaders  of  the  scientific  training  community  responsible  for  train- 
ing programs  in  the  neurological  and  communicative  areas.   The  Institute  and 
its  National  Advisory  Council  have  been  reluctant  to  make  any  radical 
unilateral  changes  in  the  policies  and  guidelines  of  the  present  programs 
(last  revised  in  1970)  awaiting  the  results  of  the  NIH  training  study  and  the 
0MB  evaluation.   However,  it  seems  apparent  that  changes  will  have  to  be  made 
in  the  NINDS  1970  training  grant  guidelines  if  no  decisions  are  made  about  the 
overall  status  of  the  NIH  training  programs  in  the  relatively  near  future. 

The  previously  agreed  to  protocol  for  stabilizing  the  RCDA  program  at  twenty 
(20)  new  awards  each  year  is  progressing  satisfactorily  and  should  be 
accomplished  by  1975  as  planned.   This  will  mean  that  the  RCDA  program  can  be 
maintained  at  100  grantees  at  a  stable  budget  of  approximately  $2M  a  year. 
To  accomplish  this  will  require  a  gradual  increase  of  $0.5M  in  this  program 
over  the  next  few  years.   Having  accomplished  this  will  result  in  a  minimal 
but  stable  level  effort  for  helping  to  establish  highly  productive  junior 
investigators  in  research  careers  in  areas  of  high  Institute  priority. 

In  the  postdoctoral  and  special  traineeship  areas,  the  programs  also  continue 
to  operate  at  Fiscal  Year  1970  levels.  This  has  resulted  in  over  597o  of 
approved  applicants  being  unfunded.   Because  of  the  extraordinarily  high  level 
of  unfunded  approved  applicants  in  Fiscal  Year  1973,  the  Institute  has  had  to 
discontinue  its  special  high  priority  efforts  in  both  child  neurology  and 
neuroradiology, 
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B.   Targeted  Research  Grant  Efforts 

1.  Stroke:   There  were  seventeen  stroke  clinical  research  centers  active 
in  Fiscal  Year  1972.  We  can  anticipate  that  one  to  three  of  these  Centers 
will  be  discontinued  in  Fiscal  Years  1973-74  because  of  their  competitively 
poorer  levels  of  productivity;  one  or  two  new  Centers  may  be  able  to  be 
developed  to  replace  these.   Plans  have  been  completed  for  a  targeted  grant 
effort  on  acute  stroke  research  with  particular  emphasis  both  on  monitoring 
the  nervous  system  during  the  acute  phases  of  the  episode  and  on  evaluating 
the  effectiveness  of  known  and  newly  devised  forms  of  early  diagnosis  and 
therapy.   The  effectiveness  of  an  anti-lysis  agent  as  an  aid  in  preventing 
continued  bleeding  following  an  acute  subarachnoid  or  intracellular  hemorrhage 
is  now  under  study  in  a  newly  organized  frozen  protocol  national  cooperative 
study.   The  national  cooperative  study  on  the  effectiveness  of  antihypertensive 
therapy  in  preventing  a  second  cerebrovascular  episode  has  been  completed  and 
the  data  are  undergoing  analysis.   The  NINDS  Problem  Commission  on  Stroke  has 
been  launched  with  Dr.  Clark  Millikan,  of  the  Mayo  Medical  School,  as  Chairman; 
we  can  anticipate  the  Commission's  Report  in  the  spring  of  1973. 

2.  Parkinsonism:   Our  four  grant-supported  research  groups  in  parkinson- 
ism are  continuing  their  efforts  to  evaluate  the  long-term  consequences  of 
L-Dopa  therapy  and  the  development  and  evaluation  of  L-Dopa  analogues  and 
potentiators.   A  second  Canadian-United  States  Conference  on  Parkinsonism  has 
been  approved  and  will  be  held  in  April  1973.   There  are  still  no  conclusive 
data  about  the  effect  of  L-Dopa  on  brain  pathology;  also  a  new  clinical 
phenomenon--the  "on-off  effect"--as  a  "complication"  of  long-term  therapy  is 
beginning  to  be  described.  We  are  not  aware  of  any  useful  new  analogues  of 
L-Dopa  which  have  been  developed  as  yet. 

3.  Head  Injury:   This  program  of  six  Clinical  Research  Centers  continues 
to  explore  the  basic  pathophysiology  of  cerebral  trauma,  particularly  cerebral 
edema.   The  Centers  are  now  coordinating  their  activities  via  the  exchange  of 
personnel  and  through  yearly  research  workshops.  Research  progress  continues 
to  be  steady,  but  very  slow.   There  are  several  interesting  leads  on  the 
biophysics  and  pathophysiology  of  cerebral  edema,  but  they  are  too  preliminary 
to  report  at  this  time. 

4.  Acute  Spinal  Cord  Injury:   The  program  of  grants  for  developing  four 
national  research  centers  was  launched  in  FY  1972  with  the  awarding  of  planning 
grants  to  six  institutions.  With  assistance  from  these  grants,  very  encouraging 
preliminary  research  results  about  the  basic  biochemistry  and  pathophysiology 
of  acute  injury  have  already  been  reported.   The  program  is  progressing  well 
and  we  can  anticipate  an  accelerated  future  research  effort.   In  order  to 
provide  for  improved  interagency  coordination  in  this  field,  plans'  have  been  . 
approved  by  the  Rehabilitation  Services  Administration  and  the  NINDS  for  an 
interagency  work  group  on  spinal  cord  injury;  it  is  anticipated  that  the  work 
group  will  invite  liaison  representatives  from  the  other  government  agencies 
concerned  with  this  clinical  and  research  area. 

5.  The  Neuroscience  Bases  of  Abnormal  Behavior:   A  Council  subcommittee 
was  established  in  FY  1972  to  explore  the  parameters  of  this  research  area. 

It  is  expected  that  in  FY  1973,  a  series  of  workshops  will  be  held  to  document 
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what  is  known  and  not  known  about  the  neural  bases  of  abnormal  behavior. 
.This  will  be  done  in  parallel  with  the  effort  on  documenting  the  facts  on 
psychosurgery  being  conducted  by  the  NIMH.  An  interagency  work  group  on 
Brain  and  Behavior  involving  Institute  staff  and  members  of  the  National 
Advisory  Councils  of  the  NINDS  and  NIMH  is  being  organized  to  coordinate 
efforts  in  this  area  of  mutual  responsibility. 

6.  The  Communicative  Disorders:   A  special  extramural  programs  advisory 
committee  has  documented  the  most  needed  and  potentially  fruitful  research 
approaches  to  the  communicative  disorders.   This  report  is  serving  as  the 
basis  for  increased  staff  program  development  activities.   With  the  combina- 
tion of  the  two  Institute  Extramural  Program  Committees  on  the  Communicative 
Disorders  into  a  single  committee,  the  administrative  and  technical  base  for 
these  new  developments  has  been  established.   Research  problems  of  the 
biological  effects  of  noise,  the  effect  of  toxic  agents  on  hearing,  hearing 
loss  in  childhood  and  language  disorders  will  receive  high  priority  in  program 
development  efforts. 

7.  Multiple  Sclerosis:   Funds  for  the  first  Clinical  Research  Center 
for  multiple  sclerosis  research  have  been  awarded.   The  staff  is  negotiating 
with  two  other  organizations  for  the  submission  of  applications  for  additional 
centers.   Efforts  for  increased  coordination  with  the  National  Multiple 
Sclerosis  Society  have  been  successful  and  staff  meetings  and  exchanges  of 
information  are  now  occurring  regularly  between  the  two  organizations. 

C.  "Non-Targeted"  Research  Grant  Efforts:   Despite  the  increase  in  targeted 
grant  programs,  the  Institute  has  been  able  to  maintain  its  "non-targeted" 
research  grant  efforts  at  levels  commensurate  with  previous  years.   However, 
because  of  the  increased  number  of  applications  for  NINDS  research  grant 
support,  the  increased  funds  required  for  phasing  out  the  across-the-board 
budget  cuts  on  individual  grants  which  was  completed  in  FY  1972,  the  increase 
in  average  cost  per  grant,  and  the  increase  in  indirect  costs,  the  proportion 
of  approved  but  unfunded  research  grant  applications  remained  uncomfortably 
high  in  comparison  to  need.   In  FY  1972,  because  of  the  availability  of 
additional  funds  for  stroke  and  spinal  cord  research,  we  were  able  to  lessen 
the  overall  impact  of  target  grant  activities  on  the  non-targeted  program. 

D.  Manpower  Evaluation  Contracts:   Extramural  Programs'  staff  have  developed 
and  are  now  monitoring  manpower  evaluation  contracts  in  each  of  the  four 
clinical  disciplines  of  Institute  major  responsibility:  neurology,  neurosurgery, 
otolaryngology,  and  speech  pathology  and  audiology.   Task  forces  have  been 
developed  by  each  professional  organization  to  solicit  data  about  the  present 
manpower  status  in  each  discipline  and  to  project  national  manpower  needs  for 
the  decades  of  the  1980 's  in  research,  teaching  and  patient  services.   It  is 
anticipated  that  final  reports  will  be  available  in  18  months  for  each 
evaluation  study.   A  manpower  evaluation  contract  in  the  non-clinical  sciences 
is  being  planned  for  FY  1973. 
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ANNUAL  REPORT 

July  1,  1971  -  June  30,  1972 

PROCESSING  UNIT 

The  NINDS  Institute  saw  an  increase  in  the  nimiber  of  research,  training 
and  fellowship  applications  received  for  review  this  year.   The  dually  assigned 
research  grant  applications  increased  by  about  one-third  over  the  previous  year. 

The  fiscal  year  1972  appropriation  was  signed  on  August  10,  1971,  and  the 
apportionment  on  January  2k ^   1972.   In  the  period  in  between  we  were  on  a 
departmental  freeze  for  obligating  funds  or  for  the  expenditure  of  any  new 
programs.  Subsequent  to  the  approval  by  0MB  of  the  apportionment,  all  funds 
were  released  for  FY  1972. 

Despite  the  late  release  of  funds,  the  delay  in  receiving  non-competing 
continuation  applications  frcm  DRG,  and  the  late  receipt  of  computer  forms 
from  DRG  (forms  which  are  paramount  to  the  awarding  of  a  grant)  the  Research 
Processing  Unit  succeeded  in  awarding  most  of  the  research  grants  on  schedule. 

Some  policy  changes  affected  the  Processing  Units  this  year.   In  the 
research  area  there  were  two  in  particular: 

Foreign  Criteria 

NIH  changed  policy  for  review  of  foreign  grants .   Study 
Sections  no  longer  review  foreign  grant  applications  for 
foreign  criteria.  The  only  criteria  used  are  (l)  that 
the  application  have  a  priority  in  the  upper  third  of 
priority  list  and  (2)  that  the  Council  feel  the  work  is 
important  to  the  mission  of  the  Institute.  A  separate 
foreign  priority  list  is  no  longer  required  with  the 
priorities  now  interdigitated  on  the  domestic  priority 
list.  All  information  regarding  foreign  criteria  has  . 
been  removed  from  new  and  renewal  application  kits. 

Indirect  Costs 

As  of  July  1,  1971,  NTH  established  a  new  procedure  for 
awarding  indirect  costs  for  research  grants.   Indirect 
costs  will  no  longer  be  included  in  the  Institute's 
Notice  of  Grant  Awarded  (Form  PHS-1533)-  These  awards  are 
now  made  for  direct  costs  only  with  an  asterisk  placed  on 
the  indirect  cost  line  of  the  form  and  the  following 
notation  computer  printed  in  the  remarks  space: 

"Indirect  Costs  to  be  Provided  on 
A  Summary  Notice." 

The  present  Form  PHS-1$33  may  be  replaced  with  a  revised 
form  within  the  next  year. 
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In  the  Fellovship  area:  | 

The  initial  review  of  RCDA,  applications  became  the  | 

responsihllity  of  the  DRG  Study  Sections  Instead  of 

the  KINDS  Training  Committees  as  in  the  past.  The 

summary  sheets  were  presented  to  the  NANUS  Training 

Suhcommittee  and  to  Council  for  final  review.   Two 

points  of  interest:   (l)  Nearly  all  new  and  renewal 

RCDA.  applications  received  project  site  visits  when 

reviewed  by  the  Institute's  Training  Committees, 

whereas,  the  DRG  Study  Sections  rarely  make  these  site 

visits.   (2)  RCDA  applications  where  appropriate,  are 

now  given  dual  assignment  and  are  handled  in  the  same 

manner  as  research  grants,  i.e.,  primary  and  secondary 

assignments.   The  deadline  dates  for  receipt  of  RCDA 

applications  are  the  same  as  for  research  grants.  Also 

in  the  Fellowship  area,  new  policy  was  established  by 

NIH  which  required  adequate  Health  Insurance  for 

Research  Fellows  (NINDS  Postdoctoral  and  Special  Fellows) 

working  in  NIH  facilities. 

The  difficulty  in  recruiting  personnel  remains.   One  part-time  temporary 
position  remained  vacant  for  eight  months.  Efforts  on  the  part  of  supervisor 
to  give  special  attention  and  training  to  minority  employees  has  been  unre- 
warding.  This  is  due  to  the  freeze  on  promotions.   There  are  three  black 
employees  and  one  handicapped  employee  in  grades  GS-5  and  lower  whose  pro- 
motions were  held  up  several  months  despite  the  fact  that  they  were  handling 
jobs  of  responsibility  that  warrant  higher  grades  commensurate  with  the      I 
job  activity.  I 

Two  employees  in  the  Processing  Units  (one  in  Research  and  one  in  Train- 
ing) were  active  members  of  the  EEO  Committee  of  NINDS,  The  EEC  meetings  wer( 
numerous  and  time-consuming  but  the  employees  managed  to  keep  their  work 
current.   Special  effort  was  made  to  schedule  feed-back  meetings  for  all 
Interested  personnel.   These  meetings  Included  other  EEO  Council  Members  as 
participating  guests  and  all  who  attended  were  encouraged  to  take  part. 
Since  these  meetings  have  been  successful  they  are  expected  to  continue  on 
a  regularly  scheduled  basis. 

An  Improved  filing  system  was  set-up  for  training  grant  files  to  pro- 
vide more  easy  access  to  material.  Within  the  next  few  months,  it  is  expecteGi: 
that  the  research  grant  files  will  also  be  converted. 

Considerable  time  and  effort  was  given  to  cooperating  with  the  Fast  Task 
Force  in  an  attempt  to  answer  questions  and  prepare  or  secure  information  as-  i 
requested.  At  times  it  seemed  unnecessary  to  answer  the  same  questions  over  I 
and  over  again. 

In  spite  of  new  guideline  dates  for  Study  Section  meetings  and  Council 
meetings,  the  Processing  Units  continued  to  encounter  the  same  duplicating 
problems  as  in  the  past  with  DRG.   The  slow  receipt  of  applications  and 
summary  sheets  caused  great  difficulty  in  meeting  Subcommittee  and  Council 
deadlines .  i 
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ANNUAL  REPORT 

Jtily  1,  1971  through  June  30,  1972 

Extramural  Programs 

Data  Analysis  and  Reports 

National  Institute  of  Neurological  Diseases  and  Stroke 

The  Data  Analysis  and  Reports  unit  has  continued  to  improve  procedures 
for  maintaining  their  data  storage  and  retrieval  system  as  well  as  expand  the 
system  to  include  other  program  files.   Conversion  of  the  manual  Fellowship 
files  has  been  completed  and  it  is  anticipated  that  the  Indirect  Trainee  files 
will  be  computerized  and  operational  within  the  next  few  months.   The  revision 
and  enlargement  of  the  data  files  has  enabled  the  unit  to  provide  more  extensive 
reporting  for  management  planning,  analysis,  and  operations  as  well  as  pro- 
jections of  future  needs. 

A  Health  Manpower  unit  has  recently  been  established  within  the  Extramural 
Programs.   The  Data  Analysis  and  Reports  unit  will  provide  them  with  NINDS 
trainee  information  as  well  as  incorporate  additional  trainee  statistics 
collected  by  the  Health  Manpower  unit  into  the  Indirect  Trainee  files. 

The  Data  Analysis  and  Reports  staff  has  been  supplemented  by  the  temporary 
assignment  of  two  additional  people  to  assist  with  the  computerizing  of  the 
Indirect  Trainee  files.   With  the  present  and  anticipated  future  restrictions 
of  personnel  numbers  the  unit  will  find  it  difficult  to  fully  utilize  the  data 
storage  and  retrieval  system  for  reporting. 
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AMUAL  REPORT 
Grants  Management  Office 
July  1,  1971  through  June  30,  1972 
National  Institute  of  Neurological  Diseases  and  Stroke 

Grants  Management  in  NUTOS  has  not  undergone  any  marked  personnel 
changes  in  the  past  year  other  than  the  addition  of  a  Grants  Technical 
Assistant.   This  position  represented  upward  mobility  for  a  minority 
member  of  the  Institute. 

A  number  of  areas  are  undergoing  policy  and  procedure  changes  which  will 
influence  the  management  of  the  grant  programs .   One  area  is  the  award  of 
indirect  costs  by  the  Indirect  Cost  Management  Section,  Federal  Assistance 
Accounting  Branch  of  the  Office  of  Financial  Management.   Conceptually,  the 
indirect  costs  were  to  be  made  from  a  central  pool  of  funds,  the  funds  to  be 
derived  from  each  Institute's  appropriations.   This  operation  hasn't  quite 
materialized  as  envisioned.   Fiscal  data  required  for  the  indirect  cost  computa- 
tion must  be  developed  from  the  fiscal  data  appearing  in  the  research  grant's 
budget.   The  Indirect  Cost  Management  Section  obligates  the  Institutes  indirect 
costs  from  this  data.  Also  as  a  provisional  indirect  cost  ig  updated  the  amount 
of  indirect  costs  are  also  revised.   These  revisions  result  in  adjustments  to 
the  amount  of  indirect  costs  awarded  over  which  the  Institute  has  no  control; 
being  advised  of  the  additions  or  reductions  on  an  after  the  fact  basis.  A 
fiscal  and  administrative  burden  is  placed  on  our  research  grant  program  due 
to  the  unknown  amount  of  funds  that  are  charged  to  our  appropriation. 

The  Grants  Management  Office  receives  a  Grant  Fiscal  Data  Report  indi- 
cating the  indirect  costs  awarded  to  grantees,  arranged  by  Common  Account 
Number.   These  amounts  are  checked  with  our  files;  verifying  the  accuracy 
and  Common  Account  Number.   The  research  grant  file  contains  the  indirect 
costs  awarded  for  subsequent  review  with  the  Expenditure  Report  submission. 

This  year  Grants  Management  instituted  a  procedure  to  close  out  the 
official  research  and  training  grant  files.   Files  are  reviewed  in  con- 
junction with  the  Data  Analysis  and  Reports  Section  for  the  submission  of 
the  necessary  management  and  progress  reports.   There  exists  a  considerable 
backlog  of  closed  grant  files  which  are  to  be  closed  out. 

Beginning  in  FY' 73,  grantees  will  be  required  to  submit  an  Equipment 
Accountability  and  Disposition  form  for  all  research  a.nd  training  grants 
whose  project  periods  terminate  July  1,  1972  and  subsequent.   The  amount 
of  administrative  detail  and  follow-up  are  unknown  at  this  time  due  to  lack 
of  prior  experience.   There  are  approximately  200  research  grants  plus  a 
minor  number  of  training  grants  terminating  each  year. 

Research  grant  budgets  will  no  longer  be  subject  to  an  arbitrary  re- 
duction in  FY '73.   Due  to  reductions  imposed  on  our  grantees  in  the  past 
several  years  many  budgets  were  reduced  to  a  bare  existence  level.   Grantees 
will  be  requested  to  submit  their  budgets  at  their  committed  level.   In 
addition  it  is  contemplated  that  much  more  of  the  rebudgeting  delegations 
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of  authority  is  going  to  be  traxisf erred  to  the  grantee  institutions.   The 
combination  of  these  two  will  stress  more  in  depth  review  of  each  budget. 

Another  grants  management  specialist  (at  a  middle  level)  would  be  a 
welcome  addition  to  the  office.   Due  to  the  present  work  load,  not  enough 
time  can  be  devoted  to  initial  reading  and  researching  of  grants  policy. 
It  is  incumbent  upon  our  office  to  be  able  to  properly  advise  the  scientific 
administrators  and  our  grantees  of  present  and  contemplated  policy  changes . 
Being  able  to  devote  more  time  to  this  area  would  increase  our  proficiency. 
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Introduction 

The  research  grant  programs  of  the  National  Institute  of  Neurological 
Diseases  and  Stroke  include  research  projects,  research  program  projects, 
cerebrovascular  and  communicative  disorder  outpatient  clinical  research 
projects^  clinical  research  centers,  and  grants  to  establish  cerebrovascular 
and  clinical  head  injury  research  centers.   The  primary  objectives  of  these 
programs  are  the  identification,  stimulation,  and  support  of  important 
research  problems  related  to  the  diagnosis,  treatment,  and  prevention  of  the 
disorders  of  the  nervous  system,  hearing,  and  human  communication.  These 
disorders  include  afflictions  which  are  among  both  the  major  causes  of  death 
in  the  United  States  (stroke,  head  and  spinal  cord  injury)  and  of  permanent 
disability  (paralysis,  epilepsy,  deafness,  loss  of  speech).   They  include 
diseases  of  the  young  (cerebral  palsy,  epilepsy),  adulthood  (aphasia, 
multiple  sclerosis,  m-uscular  dystrophy,  paraplegia),  and  of  the  aged  (stroke, 
brain  tumor,  parkinsonism,  otosclerosis).   The  scientific  approaches  to, 
and  the  scientific  advances  made  in  a  number  of  these  disorders  are  summarized 
in  subsequent  sections  of  this  Report. 

More  than  200  diseases  are  known  to  afflict  the  brain  and  the  sense 
organs,  the  most  familiar  of  which  are  mentioned  above.   In  addition  to 
searching  for  the  causes,  preventim,  and  treatment  of  malfunction  or  injury 
of  the  brain  and  nervous  system,  it  is  important  to  work  toward  an  under- 
standing of  the  brain's  normal  processes.   In  an  undertaking  of  such  magnitude, 
it  is  essential  that  some  priorities  be  established. 

One  of  the  most  urgent  needs  is  a  safe  and  effective  method  to  detect  the 
danger  of  strokes  before  they  occur.   Strokes  take  about  200,000  lives  in  the 
United  States  each  year  and  are  exceeded  only  by  head  injury,  heart  disease 
and  cancer.   More  effective  forms  of  therapy  are  needed  for  epilepsy.   No 
really  new  antic onvialsant  drug  has  been  available  in  the  United  States  during 
the  past  ten  years  despite  the  fact  that  convulsions  cannot  be  controlled 
completely  in  25-30^  of  epilepsy  patients.   Only  in  recent  years  has  there 
been  full  appreciation  of  the  tremendous  loss  from  accidents  involving  head 
and  spinal  cord  injury.   It  is  clear  now  that  expert  multidisciplinary 
approaches  must  be  available  within  minutes  after  an  accident  in  order  to  have 
the  best  possible  prognosis.   Parkinsonism  afflicts  about  one  out  of  every 
thousand  people  after  the  age  of  fifty.  Although  L-Dopa  is  one  of  the  modern 
miracles  of  medicine,  it  has  severe  side  effects  and  some  2'yio   of  the  patients 
show  little  improvement.  Therefore,  L-Dopa  probably  will  not  be  the  ultimate 
drug  of  choice,  but  it  has  opened  the  door  to  a  whole  new  area  of  study  on 
the  chemistry  and  function  of  the  brain.   Cerebral  palsy  is  one  of  childhood's 
greatest  cripplers.  An  estimated  half-million  people  lack  normal  control  of 
their  muscles  as  a  result  of  this  brain-damaging  disorder  in  infancy.  These 
are  some  of  the  main  areas  in  which  research  is  being  pushed  within  the  limits 
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of  available  resources. 

The  following  table  shows  the  number  of  grants  awarded  and  the  total 
amoxmts  of  f lands  expended  (in  millions)  each  year  for  the  past  five  years. 

FY  '68      FY  '69      FY  'TO      FY  'Tl      FY  '72 
Grants  Awarded       1,t80       1,798       1,26?       1,256       1,280 

Funds  Expended      $  65. 1      $  67.8      $  if8,8      $  53-6      $  614-.2 

The  largest  change  was  in  FY  '70  when  all  research  on  vision  was  removed  from 
this  Institute  to  form  the  National  Eye  Institute.  At  that  time  the  number 
of  grants  decreased  by  29fo  and  the  amount  of  funds  by  28^.   Since  then  the 
number  of  projects  supported  has  been  maintained  at  approximately  the  same 
level  each  year  despite  a  marked  increase  in  the  cost  of  all  aspects  of  doing 
research.   This  was  made  possible  in  part  by  modest  increases  in  the  amounts 
of  funds  available,  but  primarily  by  the  fact  that  beginning  in  FY  '70  every 
research  grant,  competing  and  committed,  was  subject  to  a  negotiated  reduction. 
All  grants  were  negotiated  downward  by  an  amount  which  hopefially  would  still 
allow  the  work  to  proceed,  although  productivity  doubtless  was  reduced  because 
costs  increased  each  year.   These  reductions,  in  effect,  made  additional  funds 
available  for  competing  proposals  in  the  amounts  of  $7-0  million  in  FY  'TO, 
$5.0  million  in  FY  '71,  and  $3.0  in  FY  '72.   This  is  the  last  year  in  which 
such  reductions  will  be  made  because  the  National  Institutes  of  Health  has 
decided  that  it  is  preferable  to  support  fewer  and  better  projects  adeqioately 
than  to  support  more  projects  with  insufficient  funds  to  do  the  work  properly. 
It  should  be  emphasized,  however,  that  even  after  reducing  each  grant,  funds 
were  sufficient  to  support  only  the  better  half  of  approved  proposals. 

Determined  efforts  to  encourage  research  on  communicative  disorders, 
particularly  deafness,  have  not  been  very  successful.   Since  patients  in 
this  category  are  usually  ambulatory.  Outpatient  Clinical  Research  Centers 
were  established  several  years  ago.   In  FY  '69,  after  several  years  of  work, 
the  MNDS  ad  hoc  Subcommittee  on  Human  Communications  and  Its  Disorders 
submitted  a  three-volume  report  with  twenty-six  specific  recommendations 
and  a  detailed  analysis  of  the  present  state  of  research  and  research  training 
in  this  area.   In  FY  '70  the  Institute  established  a  Communicative  Disorders 
Program  Project  Review  Committee  which  in  addition  to  reviewing  applications, 
studied  the  needs  in  the  field  and  identified  laboratories  where  research  on 
communicative  disorders  should  be  supported.   Many  specific  suggestions  have 
been  developed.  For  example,  the  detection  and  treatment  of  impaired  hearing 
in  infants  seems  to  be  one  of  the  especially  important  problems.   However, 
these  efforts  have  not  resulted  in  an  appreciable  increase  in  the  number  of 
acceptable  proposals.   Therefore,  this  year  the  Communicative  Disorders  Program 
Project  Review  Committee  was  combined  with  the  Communicative  Disorders  Research 
Training  Committee.   The  research  grant  and  training  areas  are,  of  course,  very 
similar.   Many  of  the  same  investigators  apply  for  both  types  of  support  and  it 
seems  clear  that  one  committee  can  handle  the  work  load  in  the  foreseeable 
future.   Moreover,  this  is  one  step  toward  creating  a  communicative  sciences 
"program  area,"  the  concept  of  program  areas  having  already  been  widely  accep- 
ted at  the  National  Institutes  of  Health. 
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This  year  six  feasibility  study  grants  were  awarded  from  sixteen  appli- 
cations submitted  for  funds  to  enable  investigators  to  make  specific  arrange- 
ments on  which  they  can  then  base  a  proposal  for  a  full  scale  Acute  Spinal 
Cord  Injury  Clinical  Research  Center.   In  addition  to  superb  clinical  facili- 
ties, these  centers  may  include  such  things  as  transportation  of  the  injured 
patient  by  helicopter,  the  radio  transmission  of  EKG,  EEG,  etc.  and  may 
require  the  cooperation  of  local  police  officials,  transportation  authorities, 
and  various  private  and  Federal  facilities  that  may  be  in  the  area.  Therefore, 
funds  were  provided  for  eighteen  months  to  permit  the  initial  development  of 
six  programs.   It  is  expected  that  approximately  four  of  these  will  subsequent- 
ly request  and  receive  support  as  full  scale  Acute  Spinal  Cord  Injiury  Clinical 
Research  Centers . 

During  the  past  five  years  the  Research  Grants  Branch  has  been  fortunate 
in  maintaining  a  stable  and  experienced  staff.  Within  the  past  year,  however, 
the  staff  has  been  reduced  by  more  than  37/o.   Three  people  left,  one  to  another 
Institute,  one  to  become  Executive  Secretary  of  a  Study  Section,  and  one  was 
reassigned  to  the  Training  Grants  and  Awards  Branch  when  the  Communicative 
Disorders  Program  Project  and  Research  Training  Committees  were  combined. 
Despite  ceilings  on  personnel  and  grades,  it  is  hoped  that  at  least  one  of 
these  people  can  be  replaced.  After  the  National  Eye  Institute  was  established 
in  1969^  all  applications  on  vision  were  assigned  to  that  Institute.   In 
March  1970  the  MAEDS  Council  reviewed  more  than  350  applications,  a  number 
equal  to  that  reviewed  at  any  previous  meeting  which  included  applications  on 
vision.   There  are  more  than  UOO  applications  assigned  for  review  by  the 
Council  at  its  meeting  in  June  19T2.   With  this  continually  increasing  load, 
it  is  especially  urgent  that  at  least  one  additional  staff  member  be  appointed. 

The  numbers  of  grants  and  amounts  of  funds  in  the  various  disorder 
categories  are  shown  in  Appendix  A. 
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CEREBROVASCULAE  DISOEDERS 

With  the  increasing  age  of  the  population,  the  problem  of  cerebrovascular 
disease  has  become  of  increasing  importance  in  world  health.   In  the  United 
States  it  is  estimated  that  approximately  two  million  individuals  suffer  from 
cerebrovascular  disease  causing  about  200,000  deaths  annioally.   Despite  its 
prevalence,  this  condition  has  been  neglected  for  years  by  medical  investiga- 
tors.  It  is  only  within  the  past  decade  that  great  interest  has  been  developed 
in  cerebrovascular  disease,  chiefly  through  stimulation  by  the  United  States 
Public  Health  Service.   In  FY  1972  support  for  research  in  cerebrovascular 
disease  was  at  the  level  of  $6.5  million,  representing  55  research  grants  and 
17  clinical  research  centers. 

A  major  scientific  thrust  during  the  past  year  of  scientists  and  clinicians 
working  in  stroke  or  stroke  related  areas  has  been  in  the  area  of  metabolism 
of  nervous  system  tissues  subjected  to  hypoxia  or  anoxic  conditions.   In  one 
clinical  research  center  the  relationship  of  experimental  ischemia  to  polyphos- 
phoinositide (mono-MPI,  di-DPI,  tri-TPl)  metabolism  has  been  studied.  Dogs 
with  temporary  occlusion  of  the  middle  cerebral  artery  had  portions  of  their 
brain  removed  for  chemical  analysis.  The  concentration  of  phosphoinositides 
and  other  lipids  like  phosphatidylcholine  and  phosphatidylethanolamine  remained 
unchanged  in  white  matter  during  the  first  15  minute  of  occlusion.   In  grey 
matter,  a  rapid  50/0  decrease  in  TPI  occurred  2-3  minutes  after  arterial  ligation 
and  a  comparable  increase  of  DPI  was  noted.  No  changes  in  content  of  MPI  and 
other  phospholipids  were  shown.  The  phospholipid  metabolism  studies  in  25 
stroke  patients  demonstrated  higher  than  normal  levels  of  phosphatidylglycerol 
in  jugular  vein  blood.  There  was  also  a  definite  relationship  between  the 
increase  of  this  phospholipid  and  the  decrease  in  cerebral  oxygen  consumption. 

Recent  results  on  rabbits  with  irreversible  brain  damage  produced  by 
hypoxia- ischemia  has  shown  a  90/0  reduction  of  phospholipid  synthesis.   In 
addition  there  was  a  quantitative  reduction  of  inositide  glycerophosphatide 
and  serine  glycerophosphatide.  Again,  these  findings  suggest  a  critical  role 
for  lipids  in  ischemic  brain  damage.  These  investigators  also  found  that 
three  minutes  with  an  isoelectric  EEG  were  not  compatible  with  recovery  of 
b37ain  function.  Careful  control  of  lactic  acidosis  with  bicarbonate  was 
maintained. 

Investigators  using  the  cat  stroke  model  (middle  cerebral  occlusion) 
found  that  there  was  an  immediate  reduction  of  regional  oxygen  availability 
amounting  to  30fo.  This  was  not  sufficient  to  alter  the  EEG  recording  from 
local  electrodes.  Wo  substantial  changes  were  recorded  until  five  hours  post- 
occlusion  when  a  progressive  decline  in  regional  oxygen  availability  occurred. 
By  the  11th  post-occlusion  hour  the  EEG  in  the  same  region  had  become  flat, 
but  only  after  a  substantial  rise  in  intracranial  pressure,  which  amounted  to 
about  30  mm  Hg  above  the  level  recorded  at  the  time  of  occulusion.  These 
investigators  have  shown  that  a  number  of  important  physiologic  events  may 
occur  in  the  ischemic  region  (l)  the  occurrence  of  progressive  ischemia  without 
measureable  changes  in  intracranial  pressure  of  systemic  p02,  pC02j  pH, 
hemoglobin,  or  blood  pressure;  (2)  the  occurrence  of  hyperemia,  usually  in 
ischemic  areas  where  EEG  activity  had  been  suppressed  for  several  hours,  often 
just  preceding  or  coinciding  with  marked  elevations  in  intracranial  pressure; 
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(3)  the  gradual  disappearance  of  EEG  activity,  despite  apparently  improving 
collateral  blood  flov  to  the  ischemic  region,  without  significant  changes  in 
intracranial  pressure;  (h)   in  some  cases  wide  minute-to-minute  variations  in 
intracranial  pressure  of  the  order  of  10- 30  mm  Hg  without  any  change  in 
regional  oxygen  availability,  blood  pressure,  blood  gases,  etc.;  when  this 
occurs  it  generally  Is  followed  a  few  hoirrs  later  by  a  progressive  and  usimlly 
fatal  rise  in  intracranial  pressure;  and  (5)  apparently  spontaneous  wide 
swings  in  cortical  steady  potential  without  any  recordable  change  in  EEG, 
Pa02,  intracranial  pressure,  or  systemic  parameters. 

In  another  clinical  research  center  measiores  of  regional  oxygen 
consumption  and  regional  blood  flow  in  a  series  of  25  stroke  patients  revealed 
that  regional  oxygen  consumption  is  not  greatly  affected  by  disease,  that 
regional  cerebral  blood  flow  is  more  markedly  affected  by  disease,  and  that  the 
side  of  the  cerebral  "fast  flow  compartment"  is  greatly  affected  by  disease. 
These  studies  indicate  that  the  brain  circulation  comprises  a  fast  flow 
compartment  which  is  highly  labile  in  disease.  This  observation  is  now  under 
intensive  investigation. 

Additional  studies  have  attempted  to  relate  the  pathophysiology  of 
regional  cerebral  blood  flow  in  experimental  animals  to  autoregulation  and 
CO2  reactivity.   When  radioactive  microspheres  were  injected  into  the 
circulation  supplying  the  brain,  a  loss  in  autoregulation  was  noted.  The 
failiire  to  increase  the  amount  of  microspheres  passing  through  the  cerebral 
circulation  suggested  that  significant  capillary  dilatation  did  not  take  place 
under  these  experimental  conditions.   It  is  possible  that  the  "non-nutritional 
flow"  recorded  by  this  method  may  be  related  to  an  increased  local  pressure 
and  more  rapid  transit  through  the  capillaries  which  are  not  enlarged. 

When  the  drug  aramine  is  given  to  dogs,  there  is  a  loss  of  autoregulation 
accompanied  by  a  rise  in  blood  flow  on  the  side  opposite  to  the  site  of  the 
emboli.   The  loss  of  autoregulation  occurred  within  five  minutes  after  the  blood 
pressure  was  elevated  and  appeared  to  be  diffused  throughout  the  brain  during 
acute  embolization.  These  findings  suggest  that  the  early  loss  of  auto- 
regulation following  experimental  embolization  is  not  a  local  phenomena,  but 
rather  a  reflex  resulting  in  altered  flow  to  the  entire  brain. 

Animal  experiments  were  designed  to  test  the  effects  of  CO2  and/or 
hypoxia  on  the  caliber  of  cerebral  vessels  using  microspheres  of  varying 
sizes.  They  demonstrated  that  microspheres  larger  than  1^  micra  were  unable 
to  pass  through  the  cerebral  capillary  tree.  Microspheres  injected  during 
hypercapnia  showed  the  same  results.   In  other  words,  there  was  no  increased 
passage  of  microspheres  in  the  face  of  intense  cerebro-vasodilatation  by 
this  "physiologic"  stimulus.  When  the  animals  were  subjected  to  prolonged 
hypoxia  and  systemic  acidosis,  larger  microspheres  up  to  50  micra  easily 
passed  to  the  draining  vein.   Acute  episodes  of  hypoxemia  produced  by  breathing 
6^0   oxygen  again  showed  the  tendency  of  large  sized  microspheres  to  pass  through 
the  capillaries. 

Studies  designed  to  investigate  the  effects  of  CO2  inhalation  on  cerebral 
blood  flow  also  produced  some  valuable  information  pertaining  to  cardiac  func- 
tion.  In  this  series  23  stroke  patients  (9  normotensive  and  1^  hypertensive) 
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•underwent  clinical  cardio-hemodyrLamic  and  cerebral  blood  flow  studies  before,  I 
during,  and  after  CO2  inhalation.  The  study  demonstrated  that  in  the  9 
normotens ive  patients,  mean  systemic  arterial  blood  pressure  increased  during 
CO2  inhalation.  When  CO2  inhalation  was  discontinued^  mean  arterial  blood 
pressure  fell  below  the  normal  base-line  pressure  in  approximately  50fo  of  the 
patients.  Heart  rate  increased  and  mean  pulmonary  arterial  pressure  rose  in 
most  patients  during  CO2  inhalation.   Cardiac  output  increased  from  normal 
baseline  levels  in  most  patients  ^v*:  ile  total  systemic  vascular  resistance     - 
showed  no  consistent  pattern  of  change,  although  cardiac  work  consistently    | 
increased  during  CO2  inhalation.  In  the  1^  hypertensive  patients,  the  same 
directional  changes  seen  in  the  nonnotensive  were  observed  during  COg  breathing 
The  rise  in  blood  pressure  during  CO2  inhalation  reached  dangerous  levels  in 
hjrpertens ive  patients.   The  baseline  cardiac  output  was  below  normal  in  10 
of  the  ik   hypertensive  patients.   In  spite  of  a  low  baseline  cardiac  output, 
it  increased  in  all  patients  during  CO2  inhalation  and,  in  some  patients, 
fell  to  below  baseline  following  withdra'wa.l  of  the  002-   This  post-hypercarbia ,, 
fall  in  cardiac  output  and  systemic  arterial  blood  pressure  may  lead  to  a     '■ 
decrease  in  cerebral  perfusion  pressure  following  discontinuance  of  CO2. 
This  phenomenon  may  actually  produce  an  aggravation  of  cerebrovascular 
insufficiency.   Similarly,  CO2  inhalation  invariably  produced  a  rise  in 
pulmonary  pressure.  This  may  cause  a  problem  in  patients  with  stroke  and  cor  i 
pulmonale.  Therefore,  CO2  inhalation  should  be  used  with  great  caution  in 
such  patients.   Oxygen  consumption  figures  during  the  increased  cerebral 
blood  flow  were  not  changed. 

Another  area  which  has  attracted  the  scientific  interest  of  experimental- | 
ists  working  in  stroke  research  centers  has  been  the  possible  contribution  of  i 
thrombus  fonnation  to  the  clinical  symptoms  related  to  stroke.   One  technique 
employed  to  study  in  vivo  thrombus  formation  is  the  use  of  an  extracorporeal 
teflon  arteriovenus  shunt  in  rats.   Hemostasis  was  studied  in  this  system  by 
making  a  fine  pin  hole  in  the  wall  of  the  teflon  arterial  venus  micro  shunt 
with  the  aid  of  a  deFonbrune  micromanipulator.  Within  a  few  seconds  to  a  few 
minutes  the  bleeding  from  the  hole  stops,  just  as  bleeding  from  an  ear  or 
forearm  incision  stops.  At  a  magnification  of  1,000  the  hole  is  seen  to  fill 
rapidly  with  a  compact  platelet  aggregate  or  hemostatic  plug.  The  investigatoi 
concluded  that  some  component  of  the  vessel  wall  is  essential  to  thrombus 
formation.   Basement  membrane  and  subendothelial  collagen  are  considered  to 
have  significant  thrombogenic  roles.   Tissue  thromboplastin,  ATP-ases  and 
ADP  from  the  vessel  wall  were  also  considered  to  be  significant. 

Studies  on  stroke  patients  have  yielded  valuable  Information  on  blood 
coagulability.   In  one  study  approximately  75?o  of  the  patients  with  acute 
cerebral  thrombosis,  especially  those  with  hemiplegia,  gave  clear  signs  of     , 
blood  hypercoagulability.  If  untreated,  the  blood  remains  hypercoagulable  for  I 
several  days  following  the  first  symptoms  of  stroke.  The  remaining  2%   of  the 
patients  showed  either  normal  blood  findings  or  a  pattern  of  lysis  other  than 
hypercoagulability.   These  results  suggested  that  the  early  appearance  of  lysis' 
is  a  good  prognostic  sign  and  to  date  this  has  only  been  noted  in  patients  witt 
partial  hemiplegia  who  have  stabilized.   Those  patients  having  hypercoagulable 
blood  were  found  to  have  their  term  of  hypercoagulability  shortened  to  2-3 
days  with  heparin  therapy.   Preliminary  studies  with  urokinase  demonstrated 
a  return  to  a  normal  blood  coagulability  status  within  one  hour  of  urokinase 
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administration.   This  center  has  some  clinical  evidence  obtained  from  5  cases 
of  massive  cerebral  venous  sinus  thrombosis  that  indicates  a  rapid  reversion 
of  the  blood  hj-percoagulable  fibrinogen  pattern  to  normal  which  may  be  of 
immediate  therapeutic  benefit. 

Neurophysiological  studies  using  the  cat  stroke  model  (middle  cerebral 
artery  occlusion)  have  shown  that  in  the  acute  ph?se  following  vascular 
occlusion  the  cortical  evoked  response  to  superficial  radio  nerve  stimulation 
showed  a  pronounced  diminution  which  lasted  10-15  minutes,  recovering  to 
control  leveJLs  in  30-^5  minutes.   This  effect  occurred  within  2-k   minutes 
following  the  vascular  oc cuius ion. 

The  degree  of  brain  stem  dama.ge  in  patients  with  stroke  symptoms  was 
investigated  by  recording  changes  in  the  control  of  respiration.  The 
respiratory  function  tests  did  not  require  a  high  degree  of  cooperation  or 
attention  by  the  patient.  The  responsiveness  of  the  respiratory  center  to 
CO2  was  tested  by  measuring  the  instantaneous  rate  of  working  of  the  inspiratory 
muscles  of  respiration  and  the  minute  volume  of  ventilation  dioring  a  standard- 
ized period  of  rebreathing  from  a  meteorological  balloon.  The  peak  end- 
expiratory  concentration  of  COg^  which  should  equal  the  CO2  concentration  in 
the  fluid  surrounding  the  central  respiratory  chemoreceptors,  was  continuously 
monitored.   The  influence  of  the  "gamma"  system  of  proprioceptive  feedback 
from  the  respiratory  muscles  was  tested  by  comparing  the  data  derived  before 
and  during  resistive  loading  of  the  airway.  Patients  with  infarction 
of  the  brain  stem  showed  significantly  less  response  than  normals  to  COg 
stimulation,  with  and  without  resistive  loading  of  the  airway.  The  gamma 
system  of  proprioception  also  appeared  to  function  less  well  in  these  patients 
than  in  normals.  These  data  seemed  to  demonstrate  that  normal  personr:  detect 
resistive  loading  of  the  airway  and  respond  by  increasing  the  rate  of  working 
of  the  inspiratory  muscles  of  respiration.  The  paoients  with  cerebral  vascular 
infarction  studied  thus  far  failed  to  demonstrate  a  similar  response.   It  is 
suggested  that  the  hyperpnea  observed  after  brain  stem  damage  results  from  loss 
of  inhibition  from  higher  centers  of  the  neuroaxis.   In  addition,  these 
patients  have  a  markedly  decreased  respiratory  sensitivity  to  CO2  stimulation 
and  to  afferent  stimulation  from-  the  gamma  system,  suggesting  that  the  respir- 
atory center  may  be  integrating  stimuli  inappropriately,  rather  than  simply 
being  exposed  to  inappropriate  stimulation. 

Epidemiological  studies  of  nationwide  cerebrovascular  disease  mortality 
and  morbidity  have  shown  that  the  rates  are  higher  in  the  southeastern  United 
States  and  lowest  in  the  mid-west  and  rocky  mountain  areas.  The  threefold 
difference  in  the  rates  is  of  the  same  magnitude  as  that  between  Japan  and 
the  United  States.  The  areas  with  the  high  cerebrovascular  disease  death 
rates  also  have  high  death  rates  from  all  causes  of  death.   In  the  high  rate 
areas  the  combined  mortality  rates  from  cerebrovascular  disease,  arterio- 
sclerotic heart  disease,  hypertension  and  residual  cardiovascular  disease 
are  as  great  as  the  mortality  rate  in  the  Kansas  area  for  all  causes  of  death 
combined.  There  are  several  possible  explanations  for  the  large  differences. 
They  may  be  an  artifact  due  to  variation  in  certification  practices,  i.e., 
the  choice  of  the  underlying  cause  of  death.  CerebrovB.scular  disease  is  often 
listed  on  the  same  death  certificate  with  hypertension  and  arteriosclerotic 
heart  disease.  Whether  stroke  or  one  of  the  other  diseases  is  selected  as  the 
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underlying  cause  of  death  may  vary  from  area  to  area.  There  may  be  a  substan-  1 
tial  difference  in  the  diagnostic  acumen  among  physicians.   Sudden  deaths  may   1 
be  attributed  to  coronary  heart  disease  in  one  place  and  to  stroke  somewhere    P 
else.  Lack  of  diagnostic  facilities  may  be  a  deterent  to  an  accurate  differ- 
ential diagnosis  between  stroke  and  other  neurological  diseases.   The  difference 
in  the  mortality  rates  may  be  real,  but  may  be  due  to  differences  in  case 
fatality  rates  rather  than  to  the  incidence  of  the  disease.  Finally,  the 
mortality  rates  may  accurately  reflect  a  large  difference  in  incidence  of      ^ 
cerebrovascular  disease  among  the  different  areas  of  the  United  States.        | 

1 
Cerebrovascular  Clinical  Research  Center  Workshop 

With  the  increased  interest  in  cerebrovascular  disease  and  the  increasing 
number  of  scientists  engaged  in  active  investigative  endeavors,  it  is  most 
important  to  provide  a  means  of  adequate  communication  between  the  basic  and 
clinical  scientists  in  the  various  cerebrovascular  research  centers  supported 
by  the  NiriDS.   To  meet  this  objective  a  series  of  Cerebrovascular  Workshops, 
in  which  key  research  topics  on  this  subject  are  discussed,  was  initiated 
several  years  ago  with  support  from  the  NINDS. 

The  program  for  the  January  1972  meeting  included: 

I 

1.  A  series   of  status  reports   on  selected  topics  by  outstanding 
scientists,    U.S.    and  foreign. 

2.  Seminars  on  selected  research  topics. 

3.  Reports  by  various  investigators  in  cerebrovascular  clinical 
research  of  ongoing  studies  and  the  progress  made- 

In  addition,  there  were  panel  discussions  on: 

1.  Natural  history  and  treatment  of  strokes;  thrombotic  and  hemorrhagic. 

2.  What  has  been  learned  about  strokes  from  cerebral  blood  flow  and 
metabolism  studies. 

3.  Stroke  diagnosis  by  neuroradiologic  and  rapid  scanning  techniques. 

h.     Current  concepts  of  clotting  mechanisms  and  platelet  adhesiveness 
and  vascular  thrombosis. 
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TRAUMA   (head  ATO  SPIML  CORD  INJURY) 

Head  Injury 

Central  nervous  system  trauma  is  still  the  number  one  killer  of  man  while 
he  is  in  the  prime  of  life.  Therefore,  it  is  only  natural  that  a  major  aspect 
of  trauma,  head  injury,  should  receive  special  attention  from  the  WINDS. 
Trauma  due  to  road  accidents  is  on  the  increase.   In  1967  there  vere  three- 
quarters  of  a  million  head  injured  in  the  United  States,  of  whom  l8,000  died, 
13,000  sustained  a  permanent  disability,  and  the  cost  to  the  community  was 
two  million  dollars,  A  recent  analysis  of  fatal  road  trai'fic  accidents  in 
Great  Britian  has  shown  that  the  skull  was  the  location  of  maximum  damage  in 
63^  of  the  drivers  and  pedestrians  injured  in  accidents,  in  Sc^  of  motor- 
cyclists, in  81^  car  passengers,  and  in  83^  of  bicyclists.   Of  every  1,000 
who  survived  severe  brain  injury,  half  will  never  work  again. 

In  general  the  care  and  study  of  the  seriously  injured  head  trauma 
patient  has  had  as  its  primary  concern  the  prevention  of  brain  swelling  and, 
therefore,  a  search  for  the  mechanisms  that  trigger  the  onset  of  brain  edema. 
Brain  swelling  and  increased  intracranial  pressure  occiir  commonly,  but  may  be 
only  epiphenomena  of  the  brain  insult  and  may  not  be  the  principal  cause  of 
the  high  morbidity  and  mortality  in  head  injured  patients.  There  is  general 
agreement  that  increased  intracranial  pressiore  disturbs  brain  function  by 
reducing  cerebral  blood  flow  or  by  causing  brain  stem  compression,  but  there 
is  also  evidence  that  a  marked  increase  in  intracranial  pressure  can  be 
tolerated  quite  well  in  some  patients. 

The  continuous  monitoring  of  -'.ntracranial  pressure  in  the  seriously 
injured  head  trauma  patient  will  provide  useful  information  about  cerebral 
perfusion  (cerebral  perfusion  pressure  equals  systemic  arterial  pressure 
minus  intracranial  pressure)  and  consequently,  some  clues  concerning  the 
patient's  vascular  reactivity  (autoregulation)  and  cerebral  metabolic  rate. 
There  has  been  considerable  controversy  about  the  sensitivity  of  cerebral 
autoregulation  to  hypoxia,  marked  trauma,  and  increased  intracranial  pressure. 
Observations  by  one  group  of  investigators  suggest  that  autoregulation  may 
be  more  res is tent  to  cerebral  insult  in  man  than  animal  experiments  would 
indicate.   Of  particular  interest  is  the  finding  that  autoregulation  may 
still  be  intact  with  a  low  cerebral  metabolic  oxygen  consumption  value  of 
1.12  ml/ 100  gm/mln. 

Another  head  injury  research  center  carrying  out  cerebral  blood  flow 
measurements  in  head  injured  patients  found  that  the  moderately  head  injured 
patient  (O  to  2  grade  injury)  had  an  average  cerebral  blood  flow  of  kS   cc/ 
min/lOO  gm  of  brain  tissue,  while  the  more  severely  head  injured  patient 
(grade  3  "to  k)   had  an  average  cerebral  blood  flow  of  4o.8  cc/min/lOO  gm  of 
brain  tissue.  These  data  suggest  that  the  head  injured  patient  has  a  lower 
than  normal  blood  flow  which  correlates  with  the  level  of  coma. 

These  investigators  also  attempted  to  relate  the  changes  in  the  vital 
signs  to  the  severity  of  the  head  trauma  and  the  prognosis  during  continuous 
monitoring  of  the  head  injured  patient.   Cardio-respiratory  changes  correlated 
well  with  the  increases  in  intracranial  pressure.  First,  there  was  a  transient 
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increase  in  the  percent  of  expired  COg,  \:isually  the  result  of  an  irregular 
respiratory  pattern.  As  the  intracranial  pressure  increased,  it  was  accom- 
panied by  a  simultaneous  increase  in  heart  rate,  respiratory  rate  and  depth 
of  respiration.  When  the  intracranial  pressure  reached  a  peak,  there  was 
an  abrupt  increase  in  heart  rate,  respiratory  rate  and  depth  of  respiration. 
When  the  intracranial  pressure  retirrned  to  normal  limits,  the  heart  and 
respiration  rates  also  returned  to  normal  levels. 

Data  from  animal  experiments  carried  out  in  another  head  injury  research 
center  demonstrated  marked  decreases  in  heart  rate  when  the  cerebrospinal 
fluid  pressiare  was  elevated.  There  was  also  a  concomitant  increase  in  cardiac 
output  and  mean  arterial  pressure  without  any  significant  changes  in  total 
peripheral  resistance.  Decreased  ratios  of  physiological  dead  space  to  tidal 
volume,  without  marked  variation  in  pulmonary  venus  admixture,  were  associated  ; 
with  the  cardiovascular  changes.  The  cardiovascular  and  pulmonary  changes 
were  completely  abolished  by  vagotomy  and  were  not  influenced  by  dibenzyline. 
These  investigators  have  suggested  that  two  mechanisms  may  be  in  operation 
clinically  (l)  elicited  by  isolated  cephalic  compression,  seems  to  be  of 
parasympathetic  origin;  (2)  the  other,  brought  about  by  isolated  spinal  cord 
compression,  might  be  related  to  sympathetic  stimulation.   The  relative 
participation  of  each  of  these  mechanisms  could  be  related  to  the  magnitude 
and  location  of  the  pressixre  increase  in  the  cerebrospinal  fluid. 

The  effects  of  pituitary  function  during  and  after  head  injury  have  been 
studied  in  another  head  injury  research  center.   Preliminary  findings  suggest 
that  fasting  growth  hormone  levels  are  not  elevated,  as  has  been  reported  in 
patients  undergoing  general  surgery.  Also,  an  increase  in  growth  honnone 
occurs  with  falling  blood  sugar  (30  to  60  minutes  after  glucose  loading) 
in  tests  at  3  to  5  days  after  injury.   The  increase  was  diminished  when 
patients  were  retested  30  or  more  days  after  injury.   In  addition,  serum 
calcium  concentration  was  abnormally  low  for  as  long  as  8  days  after  head 
injury  and  the  urine  calcium  excretion  was  also  low.  This  suggests  the 
existence  of  transient  hypoparathyroidism  even  though  the  serum  phosphorus 
concentration  and  urine  phosphorus  excretion  appeared  to  be  normal. 

Attempts  to  ameliorate  the  traumatic  effects  of  head  injury  with  drugs 
in  animals  has  met  with  some  success.   It  has  been  suggested  that  free  radicals 
liberated  into  the  blood  stream  and  spinal  fluid  are  responsible  for  the 
central  nervous  system  effects.  Therefore,  a  drug  (dimethylsulf oxide)  that 
counteracts  the  effects  of  the  free  radical  has  been  tried.   Monkeys  subjected 
to  cerebral  compression  sustained  only  lO/o  mortality  if  given  dimethylsulf  oxide 
(1  gm/kg)  immediately  after  injury.   This  is  in  contrast  to  the  30?^  mortality 
of  similarly  injured  animals  treated  with  urea.  Dogs  subjected  to  the 
standard  ifOO  gm/cm  spinal  cord  injury  demonstrated  an  early  return  of  f ■unction 
if  given  dimethylsulf oxide  immediately  after  injury  so  that  they  were  walking 
by  the  fifteenth  day. 

Spinal  Cord  Injury 

The  problem  of  paralysis  from  injury  to  the  spinal  cord  is  a  large  and 
serious  one.   There  are  approximately  125,000  people  in  the  United  States 
who  are  paralyzed  now  as  a  result  of  injury  to  the  spinal  cord.  There  are 
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approximately  10,000  more  paralyzed  in  this  ma,nn.er  each  year.  The  majority  of 
individuals  so  paralyzed  are  between  the  ages  of  l8  and  25  and  approximately 
85fo  of  them  are  men.   Most  of  them  are  injured  in  automobile  accidents  or 
sports  accidents,  although  farm  accidents,  industrial  accidents,  etc.,  also 
contribute  to  this  problem. 

These  injuries  thus  involve  a  segment  of  oiu"  population  which  is  the 
most  vigorous  and  potentially  the  most  productive  and  which  has  most  of  its 
adult  life  ahead  of  it.  At  the  present  time  only  a  small  percentage  of  these 
patients  again  become  productive  tax  paying  citizens.  A  large  number  of  them 
remain  depressed,  withdrawn  people  who  are  unproductive,  non-tax  paying,  and 
a  terrific  financial  burden  upon  their  families  and  community-   Economically 
the  burden  is  enormous .   It  has  been  estimated  by  the  Armed  Forces  recently 
that  the  care  of  a  single  paraplegic  from  the  time  of  injuiy  until  his  death 
costs  $900,000.   This  figure  does  not  take  into  account  the  loss  of  productivity 
or  the  loss  to  the  community  in  taxes.   Simple  calculations  using  Anned  Forces 
figures  indicate  that  the  cost  of  caring  for  all  of  those  paralyzed  in  this 
manner  comes  to  the  staggering  figure  of  $112,000,000,000.  At  the  present 
time  anyone  who  sustains  any  injury  to  his  spinal  cord  which  produces  a  total 
paralysis  of  voluntary  movement  and  a  total  loss  of  sensation  below  the  site 
of  the  lesion  in  the  spinal  cord  is  irretrievably  condemned  to  a  life  of  total 
paralysis  of  his  skeletal  musculature  and  of  his  bowel  and  bladder,  and  a  total 
loss  of  sensibility  and  sexual  function.  Animal  experimentation  has  indicated 
that  this  ms,y  not  necessarily  continue  to  be  ^unavoidable. 

Preliminary  data  from  one  spinal  cord  injury  research  center  have  shown 
that  in  animals  with  severe  injury  (paraplegia  for  h   months)  vasculai"  changes 
occur  which  are  of  great  significance.  The  vascular  changes  initiall"  are 
largely  confined  to  the  grey  matter  of  the  spinal  cord  and  then  progress  to 
involve  the  white  matter.   It  is  these  more  delays i  changes  in  the  descending 
and  ascending  neural  pathways  of  the  white  matter  which  are  of  greatest 
importance  so  far  as  paralysis  and  loss  of  sensibility  are  concerned. 

Additional  studies  which  attempt  to  ameliorate  the  progressive  effects 
of  cord  edema  by  combating  increases  in  local  norepinephrine  levels  have  been 
carried  out  at  another  spinal  cord  injury  research  center.  Experimentally 
produced  spinal  cord  lesions  in  animals  yield  elevated  levels  of  norepinephrine 
unaccompanied  by  changes  in  serotonin  and  with  only  slight  increases  in  dopamine. 
In  addition  the  pOg  of  the  spinal  cord  decreases  and  reaches  its  nadir  at  a 
time  coinciding  with  the  peak  norepinephrine  response.   These  investigators 
postulate  that  the  hemorrhagic  necrosis  which  occurs  is  the  result  of  the 
vasopressor  effect  of  the  released  norepinephrine  in  the  blood  vessels  in  the 
central  grey  matter  of  the  cord  with  its  resultant  hypoxia.   Therefore,  they 
are  attempting  to  develop  a  suitable  drug  to  combat  the  increase  of  norepineph- 
rine such  as  adrenergic  blocking  agents  or  drugs  which  inhibit  the  synthesis  of 
norepinephrine . 

Weuropathological  studies  in  cats  with  damaged  spinal  cords  revealed  early 
edema  and  axon  disintegration  within  the  first  day  after  the  injury.   This  was 
followed  by  a  filling  of  the  injured  area  by  gitter  cells  and  later  by  scarring, 
with  wastelike  narrowing  of  the  cord  and  formation  of  numerous  cyst-like  spaces. 
In  those  animals  where  there  was  no  "clinical"  evidence  of  residual  supraspinal 
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motor  control  (i.e.,  coordinated  walking)  or  generalized  responses  to  pain 
stimuli  below  the  level  of  the  lesion,  there  were  no  demonstrable  residual 
fibers. 

Head  Injury  Workshop 

The  objective  of  the  first  Head  Injury  Workshop  supported  by  the  Institute 
was  to  bring  together  the  investigators  from  the  six  NINDS  supported  Head  Injury! 
Clinical  Research  Centers  for  exchange  of  information  and  hypotheses.   Other    I 
investigators  from  the  United  States  and  abroad  who  had  made  contributions  in   1 
these  areas  participated  in  the  presentations  and  discussions.   Since  most  of   ^ 
the  research  programs  are  concerned  with  cerebral  blood  flow,  metabolism,  brain 
edema,  and  cerebral  hypoxia,  these  areas  were  selected  as  the  central  theme  for 
the  agenda.   Much  progress  has  been  made  in  recent  years  in  this  area  of  inves- 
tigation. There  are  now  in  print  or  in  the  process  of  publication  reports 
describing  alterations  in  intracranial  dynamics,  cerebral  blood  flow,  and  brain 
metabolism  in  hundreds  of  patients  with  head  injuries.  Many   of  these  studies   ; 
were  presented  and  discussed. 

The  futiore  directions  of  clinical  head  injury  research  are  clearer  now  than 
they  were  prior  to  the  establishment  of  the  WINDS  Head  Injury  Research  Program. 
Whereas,  before  there  was  a  paucity  of  clinical  data  on  the  dynamics  of  brain 
injury,  the  problem  in  the  immediate  future  may  well  be  the  interpretation  of   ' 
a  near  overwhelming  volume  of  clinical  information.  A  challenge  for  workers 
in  the  field  is  to  investigate  one  or  more  aspects  of  the  clinical  problem  in 
depth,  and  in  response  to  specific  questions,  while  at  the  same  time  not  to     | 
neglect  other  variables  that  might  have  a  profound  influence  on  the  parameters  \ 
that  are  being  measured.   Since  the  number  of  systems  affected  in  severely 
head  injured  patients  are  numerous,  and  many  of  them  are  still  unknown,  the 
task  is  a  difficult  one.   It  is  unlikely  that  one  group  can  develop  the  exper- 
tise to  thoroughly  evaluate  all  systems.   Thus,  frequent  communication  among 
investigators  is  essential. 

In  recent  years,  the  future  directions  of  basic  head  injury  research  have 
been  better  defined.   However,  there  is  still  lack  of  information  on  the  se- 
quence of  events  that  occurs  at  the  time  of  the  injury  and  shortly  thereafter. 
Questions  still  exist  as  to:  (l)  Are  neurons  irreversibly  damaged  at  the  moment 
of  impact  in  a  patient  who  remains  comatose  folowing  the  injury?   (2)   Is  a 
process  of  gradual  cell  destruction  set  in  motion,  a  process  that  might  be 
reversible  if  one  understood  it?   (3)   Is  hypoxia,  irrespective  of  its  cause, 
the  principal  pathological  agent?  (h)     What  is  the  role  of  brain  and  CSF 
acidosis?   (5)  Are  unidentified  toxic  substances  released  in  response  to  the 
injury?   (6)   Does  edema  per  se  cause  neuronal  dysfunction?   (7)  What  is  the 
significance  of  edema  in  head  injured  patients?  1 
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PARKINSON'S  DISEASE 

Parkinson's  disease  is  a  progressive  neurological  disorder  of  unknown 
cause  affecting  certain  brain  areas  responsible  for  the  control  and  regulation 
of  movement.  Estimates  of  prevalence  range  from  one  case  per  1,000  to  one  per 
200.  Primarily  a  disorder  of  middle  age  or  later,  its  prevalence  is  thought 
to  be  increasing  with  the  increase  ;in  the  average  life-span. 

The  onset  of  parkinsonism  may  be  insidious  and  its  progression  may  be 
almost  imperceptible,  but  it  is  ultimately  characterized  by  tremor,  rigidity, 
and  bent  posture.   Intelligence  is  usually  unaffected.   In  the  fully  developed 
disorder  the  face  becomes  the  characteristic  "mask"  with  a  hard  stare  coming 
from  -unblinking  eyes.   The  patient  often  sits  motionless,  rarely  crossing  his 
legs  or  folding  his  arms. 

Standard  treatment  in  the  past  consisted  of  physical  therapy,  a  variety 
of  drugs,  and  surgery.  The  treatments  of  choice  are  now  thalamic  surgery  or 
a  highly  effective  form  of  replacement  therapy  making  use  of  large  oral  doses 
of  L-Dopa.  Although  L-Dopa  induces  remarkable  improvement  in  most  parkinsonism 
patients,  it  has  very  ixnpleasant  side  effects  and  some  patients  do  not  respond. 
Therefore,  a  still  better  treatment  must  be  found  and  the  greatest  long  range 
contribution  of  the  research  on  L-Dopa  may  be  that,  as  the  first  direct  lead 
to  the  real  cause  of  parkinsonism,  it  provides  an  approach  to  the  development 
of  a  much  more  effective  fomi  of  therapy.   Despite  many  recent  developments, 
evidence  indicates  that  the  newer  methods  of  therapy  have  not  substantially 
increased  life  expectancy. 

Recent  studies  with  L-Dopa  in  parkinsonism  have  raised  new  questions  and 
have  lead  one  investigator  and  his  associates  to  seek  newer  metabolic  concepts 
concerning  some  of  the  factors  which  have  limited  chronic  treatment  with  this 
drug.  The  research  program  includes  a  study  of  the  peripheral  metabolism  of 
alpha-methyldopahydrazine  (AMDH)  and  of  the  effects  of  apomorphine.   Studies 
with  AMDH  had  proven  that  this  peripheral  decarboxylase  inhibitor  can 
markedly  potentiate  the  cerebral  actions  of  orally  administered  L-Dopa,  as 
evidenced  by  the  reduction  in  the  amount  of  the  L-Dopa  necessary  to  duplicate 
therapeutic  effects.   These  investigators  have  now  completed  a  single-blind 
crossover  study  on  26  patients  with  parkinsonism.  Twelve  of  them  were  started 
on  the  racemic  form  of  the  inhibitor  (MK-^85)  either  de  novo  or  following  rela- 
tively brief  administration  of  L-Dopa.   The  patients  were  started  on  high  doses 

(l5mg/day)  of  inhibitor.  L-Dopa  was  then  co-administered  in  increasing  doses. 
The  inhibitor  was  gradually  decreased  and  was  finally  stopped  so  that  the  sym- 
toms  could  be  controlled  with  L-Dopa  alone. 

A  second  group  of  ik   patients  was  selected  from  among  those  who  had 
developed  involuntary  movements  or  diurnal  intermittency  in  their  control  after 
many  months  on  L-Dopa.   In  this  group  the  procedure  followed  was  essentially 
opposite  to  that  applied  in  the  first  group.   The  daily  L-Dopa  dose  was  at 
about  30^0   of  the  earlier  one.   Twelve  of  these  patients  were  shifted  eventually 
to  the  L-  form  of  AMDH  (MK-486).   The  doses  of  the  latter  were  about  one-half 
of  those  found  necessary  with  the  racemic  form. 

A  third  finding  was  that  diurnal  intermittency  of  the  symptomatic  control 
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was  diminished  with  the  use  of  AMDH  in  nine  out  of  the  fourteen  patients  who 
developed  this  off  and  on  phenomenon  after  chronic  treatment  with  L-Dopa.   It 
appears,  therefore,  that  during  these  hypokinetic  episodes,  L-Dopa  becomes 
somehow  side-tracked  in  peripheral  tissues,  rather  than  that  the  brain  becomes 
intermittently  refractory  to  its  actions. 

In  the  study  of  apomorphine  patients  who  were  off  of  L-Dopa  were  injected 
with  four  different  doses  of  apomorphine.   Patients  who  were  receiving  L-Dopa 
were  tested  in  the  same  manner,  but  apomorphine  was  given  routinely  60-90 
minutes  after  the  first  morning  dose  of  L-Dopa.   In  several  instances  apomor- 
jhine  was  injected  also  during  the  re-emergence  of  tremor,  the  re-emergence  of 
akinesia,  or  the  dominance  of  involuntary  movements.   Reduction  of  parkinsonism 
was  tested  in  a  total  of  31  patients. 

In  patients  off  of  L-Dopa,  the  total  effect  from  a  single  injection  of 
apomorphine  was  dose-dependent  with  regard  to  symptomatic  improvement,  duration, 
and  side  effects.   The  symptomatic  improvement  has  consisted  primarily  of  a 
striking  elimination  of  tremor  and  of  rigidity,  whereas  akinesia  was  improved 
to  a  comparatively  lesser  extent. 

In  the  patients  receiving  L-Dopa,  several  of  the  side  effects  of 
apomorphine  appeared  to  be  lessened.  Apomorphine  administration  induced 
additive  therapeutic  effects;  e.g.  five  patients  who  exhibited  tremors  while 
on  L-Dopa  showed  almost  total  absence  of  tremors  following  injections  of 
2  mg.  or  less  of  apomorphine.  Three  patients  who  exhibited  periodic  akinesia 
while  on  L-Dopa  showed  marked  improvement  or  reversal  of  the  akinesia  upon 
receiving  apomorphine. 

The  results  obtained  thus  far  suggest  that  L-Dopa  and  apomorphine  act 
primarily  as  synagonists  with  regard  to  their  effects  on  parkinsonism,  but 
that  apomorphine  behaves  as  if  it  were  an  antimetabolite  of  dopa,  dopamine, 
or  of  some  other  active  metabolite,  with  regard  to  some  of  the  side-effects. 
In  a  total  of  over  I50  individual  tests,  the  investigators  observed  three 
incidents  of  mild  myoclonic  jerks  and  one  incident  of  head  bobbing  after  the 
injection  of  apomorphine. 

In  several  instances,  the  distinct  impression  was  gained  that  choreo- 
athetoid  movements  of  the  trunk  and  the  extremities,  induced  by  L-Dopa,  were 
temporarily  lessened  by  injection  of  apomorphine.   Under  the  influence  of 
apomo3rphine,  re-emergence  of  parkinsonism  symptoms  remained  notably  absent 
when  involuntary  movements  were  diminished.   These  studies  are  being  continued 
to  confirm  or  negate  this  challenging  impression.   The  most  important  single 
concept  to  emerge  from  the  study  of  apomorphine  is  that  this  drug  may  be 
synagonistic  with  L-Dopa  regarding  the  symptoms  of  parkinsonism,  whereas  it 
may  be  an  antimetabolite  of  L-Dopa  or  of  one  of  its  active  metabolites  re- 
garding some  side  effects  of  L-Dopa. 

The  major  activity  of  another  research  program  has  been  related  to  the 
pharmacological  treatment  of  parkinsonism.   In  addition  to  long  term  follow- 
up  of  patients  receiving  L-Dopa,  studies  have  been  made  of  the  clinical 
efficacy  of  amantadine  hydrochloride,  AMPH,  benapryzine  hydrochloride, 
thoxalinone,  parachlolphenylalanine,  5-hydroxytrytophane,  and  pyridoxine. 
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Tlie  clinical  assessment  of  L-Dopa  was  beg'in  by  this  investigator  and  his 
associates  in  November  I96J.     About  TOO  patients  have  been  treated.   Of  these^, 
over  300  patients  are  being  followed  at  regular  intervals  with  a  view  to 
determining  the  safety  of  long  term  administration  of  L-Dopa  as  well  as  its 
effects  on  the  natural  history  of  the  disorder.  A  recent  analysis  of  these 
data  indicates  no  serious  untoward  effects  from  L~Dopa  in  patients  who  have 
been  on  continuous  therapy  for  periods  of  time  up  to  36  months.   Though  in 
the  main  beneficial  effects  seem  to  be  sustained  throughout  this  time  interval;, 
an  increasing  incidence  of  induced  adventitious  movements  has  occurred  and  a 
number  of  patients  have  developed  an  uneven  therapeutic  response  in  which 
periods  of  full  blown  symptoms  of  parkinsonism  alternate  with  their  complete 
alleviation.   These  side  reactions  have  prompted  a  search  for  more  effective 
therapeutic  agents  and  studies  have  been  initiated  combining  L-Dopa  with  the 
peripheral  decarboxylase  inhibitor^  AMDH  (MK  kQ6) . 

Fifty  patients  have  been  treated  with  AMDH  plus  L-Dopa.   The  results  of 
this  clinical  trial  indicate  that  one  can  effectively  reduce  the  required 
dose  of  L-Dopa  by  80"^,  eliminate  undesirable  gastro- intent inal  side  effects, 
and  achieve  a  more  uniform  therapeutic  response.   Unf ortunately^  the  incidence 
of  induced  adventitious  movements  remains  unaffected. 

Additional  studies  of  alphamethyldopa  (Aldomet)  combined  with  L-Dopa 
have  also  been  carried  out  and  compared  with  those  of  AMDH  (MK-486).  The 
use  of  Aldomet  also  permits  a  reduction  in  the  daily  dosage  of  L-Dopa. 
However,  it  can  be  reduced  only  to  a  lesser  extent  and  the  therapeutic 
reactions  with  it  are  less  predictable,  and  are  complicated  by  the  induction 
of  hypotension. 

In  a  series  of  ij-00  parkinsonism  patients  on  L-Dopa  therapy,  no  differences 
or  changes  were  found  in  the  brain  and  other  organu  of  nine  patients  who  died. 
The  cause  of  death  did  not  seem  to  differ  from  that  found  in  comparable  studies 
of  untreated  patients. 

The  program  maintains  long-term  records  on  all  parkinsonism  patients 
studied  as  well  as  records  of  patients  obtainable  through  the  Parkinson's 
Disease  Foundation.   These  records  are  periodically  reviewed  and  updated  and 
are  a  major  source  of  information  for  correlative  studies  with  autopsy  material 
being  processed  by  the  .Parkinson's  Disease  Brain  Bank.  The  Brain  Bank  is 
a  continuing  activity  aimed  at  collecting  human  brain  material  for  detailed 
clinicopathological  correlations,"  study  of  aging  changes;  and  their  role,  if 
any,  in  the  pathogenesis  of  Parkinson's  Disease.   This  is  an  unique  and 
important  part  of  the  program  and  has  also  become  a  resource  for  investigators 
of  Parkinson's  disease  at  other  institutions  throughout  the  world. 

During  the  past  year,  this  study  has  continued  its  coordinated  inter- 
disciplinary program  of  basic  and  clinical  investigation.   Its  major  thrust  has 
been  directed  to  the  elucidation  of  the  fundamental  mechanisms  underlying  the 
organization  and  functional  activity  of  the  motor  system  as  it  relates  to  basal 
ganglia  disorders  and  to  investigations  into  the  cause  of  parkinsonism  as  well 
as  the  development  of  more  effective  means  of  treating  this  and  other  disorders 
of  the  basal  ganglia. 
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COWULSIVE  DISORDERS 

Epilepsy  is  a  disease  characterized  by  one  or  more  of  the  following 
symptoms:  (l)  paroxysmally  recurring  impairment  or  loss  of  conscioiosnessj 
(2)  involuntaiy  excess  or  cessation  of  muscle  movements;  (3)  psychic  or 
sensory  disturbances;  (h)   perturbation  of  the  autonomic  nervous  system.   On 
the  basis  of  origin,  duration  of  seizures;,  clinical  and  electroencephalo- 
graphic  evidence,  epilepsy  is  classified  into  four  subdivisions. 

In  epilepsy  known  as  "Grand  Mai,"  in  more  modern  temiinology,  "major 
motor  seizures,"  the  attack  is  most  violent  and  convulsions  last  longer. 
The  afflicted  person  may  bite  his  tongue  and  invariably  loses  control  of 
his  faculties.   If  the  area  or  areas  of  the  brain  can  be  located  from  which 
these  abnormal  electrical  discharges  emanate,  the  affliction  is  termed 
"Focal"  or  Jacksonian  epilepsy.   In  "Petit  Mai,"  a  disorder  of  the  young, 
the  seizures  are  of  short  duration,  and  attacks  occur  more  frequently. 
Seizures  exe   characterized  by  myoclonic  jerks  and  they  generally  start  in 
the  extremities  and/or  in  one  comer  of  the  mouth.  The  affected  part 
trembles  violently.  The  trembling  movement  moves  upwards.   It  ends  up  in 
a  minor  convulsion  or  the  individual  loses  consGio\:isness  in  the  same  way  he 
does  in  grand  mal.   "Psychomoter"  epilepsy  is  caused  by  discharging  neurons 
which  exert  their  influence  upon  mental  processes  as  well  as  upon  muscle 
movements.  A  patient  exhibits  adversive  or  torsion  movements,  dreadful  fear, 
flinging  of  arms  aimlessly,  smacking  of  lips,  and  other  incoherent  physical 
and  mental  behaviors.   The  last  type  is  called  "Autonomic"  epilepsy.  A 
person  suffering  from  it  experiences  a  sharp,  acute,  sudden  pain  in  the 
stomach.   Hypertension,  perspiration  and  other  viceral  disorders  are  the 
common  symptoms. 

Epilepsy  may  be  caused  by  several  factors,  such  as  brain  damage, 
presence  of  a  scar  caused  by  a  wound  or  an  injury,  drugs,  congenital  mal- 
formation, nutritional  deficiencies,  metabolic  abnormalities,  fever  (in 
infants),  infectious  diseases  (encephalities,  meningitis),  brain  tumors  and 
abscesses . 

In  order  to  understand  the  seizure  mechanisms,  epilepsy  has  been 
induced  experimentally  in  laboratory  animals.   Methods  based  on  electrically- 
induced  seizures  include  generalized  stimulation  of  the  intact  animal  to 
produce  either  threshold  (clonic)  seizures  or  maximal  (flexor-extensor) 
seizures,  and  local  stimulation  of  selected  areas  of  the  brain  or  spinal 
cord.   It  is  believed  that  the  development  of  a  well- stud led  reproducible 
model  of  status  epilepticus  that  avoids  the  use  of  analeptic  drugs  will 
bring  about  a  significant  improvement  in  our  understanding  and  perhaps  the 
treatment  of  status  epilepticus  which  remains  the  leading  cause  of  death 
from  epilepsy. 

A  study  was  initiated  to  investigate  the  nature  and  biological  signifi- 
cance of  ribosomal  and  other  biochemical  changes  induced  by  electroconvulsive 
shocks  (ECS)  in  the  brain  and  the  possible  relationship  of  these  modifications 
to  brain  damage  resulting  from  multiple  seizures.   Using  rats  and  cats,  it 
was  shown  that  whole  brain  polysomes  show  fewer  heavy  ribosome  dimers 
immediately  after  ECS  to  paralyzed  and  ventilated  animals.   These  changes 
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were  observed  in  all  parts  of  the  rat  cerebral  hemisphere  but  were  less  mai^ked 
in  the  cerebellum  diencepha,lon,  and  brain  stem.   The  ribosome  dimers  were 
converted  to  monoribosomes  by  mild  RMase  treatment,  suggesting  that  an  m-RM 
links  them  together.  Fewer  dimers  appear  if  the  animal  is  given  an  intra- 
eisternal  injection  of  actinomycin  D  prior  to  ECS,  and  the  effect  of  ECS  is 
less  obvious  after  one  hoiur.  Reticulocyte  ribosomes  were  partly  dissociated 
if  they  were  suspended  in  the  ribosomal  preparation  from  ECS  animals.  That  . 
the  extra  dimers  are  not  formed  Jji  vitro  was  shown  by  isolating  ribosomal 
preparations  from  mixtures  of  a  labelled  control  brain  and  an  unlabelled  ECS 
brain.  No  label  was  found  in  the  dimers. 

Massive  lactic  acid  production  occurred  in  convulsing  animals  and 
frequently  resulted  in  severe  metabolic  acidosis.   Tliese  observations  indicate 
two  potential  applications  of  these  studies.   On  the  one  hand,  an  understanding 
of  the  way  in  which  seizuj^es  affect  brain  polys omal  function  may  lead  to 
prevention  of  some  of  the  severe  intellectual  and  motor  sequellae  which  so 
commonly  follow  seizures  in  the  younger  age  group.   On  the  other  hand,  if 
lactic  acidosis  plays  a  role  in  mortality  from  status  epllepticus,  its 
treatment  should  decrease  acute  mortality  and  morbidity. 

Another  study  of  the  long-term  effects  on  brain  serotonin  and 
norepinephrine  of  electrically  induced  convulsions  and  reserpine,  administered 
consecutively  or  conciurrently  has  produced  important  results.   Reserpine  is 
known  to  deplete  brain  amines.  Electrically  induced  convulsions  have  been 
reported  to  raise  brain  serotonin  and  lower  brain  norepinephrine.  Animals 
were  killed  at  various  time  intervals  from  one  to  seven  weeks  after  treatment 
and  their  brains  rapidly  dissected  and  frozen  in  liquid  Freon  at  -150°.   In 
all,  cases,  serotonin  and  norepinephrine  in  the  midbrain  and  in  the  hind 
brain  (pons,  medulla)  were  low  after  treatment  and  gradually  rose  within 
several  weeks  to  levels  similar  to  those  in  untreated  control  animals. 
When  rats  were  given  daily  injections  of  reserpine  during  the  week  before 
they  received  daily  convulsions,  hind  brain  serotonin  was  significantly 
greater  one  to  three  weeks  after  treatment  than  in  those  animals  which 
received  reserpine  only.  There  were  no  significant  differences  in  midbrain 
serotonin  among  the  treated  groups.   In  contrast,  hind  brain  norepinephrine 
was  highest  fotir  to  seven  weeks  after  treatment  in  rats  which  received 
reserpine  after  a  series  of  convulsions,  while  midbrain  norepinephrine  was 
lower  in  animals  receiving  reserpine  subsequent  to  convulsions  than  in  other 
groups.   In  other  words,  the  order  in  which  reserpine  and  convulsions  were 
administered  made  a  difference  in  recovery  patterns  of  norepinephrine  and 
serotonin,  and  this  difference  varied  in  different  parts  of  the  brain  at 
different  time  intei-vals  after  treatment.   In  addition,  the  greatest 
differences  among  treatment  groups  occurred  some  weeks  after  treatment, 
suggesting  a  long  term  effect  of  electrically  induced  seizures  on  brain. 

Electrically  induced  convulsions  represent  the  maximal  use  of  energy 
in  brain  functioning.  Presumably,  most  neurons  are  firing  and  brain 
metabolism  is  at  its  peak.  Studies  have  shown  metabolic  changes  in  glycogen, 
glucose,  substrates  of  anaerobic  glycolysis,  the  pentose  phosphate  pathway, 
and  citric  acid  cycle  intermediates.  Changes  in  metabolic  flux  and  evidence 
for  control  points  have  been  observed.  Phenobarbital,  which  prevents  clinical 
seizures,  also  alters  carbohydrate  metabolism.  Such  changes  have  been  mapped 
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out  in  detail  in  these  studies.   The  experiments  are  of  interest,  not  only  in 
the  elucidation  of  correlations  of  basic  neuronal  function  and  energy  metab- 
olism, but  also  in  elucidation  of  the  mechanism  of  action  of  the  anticonvulsant, 
phenobarbital.   Electrically  induced  convulsions  are  thexniselves  an  effective 
treatment  in  psychiatry  for  severe  depression.   Knowledge  of  chemical  changes 
in  brain  during  convulsions  is  relevant  to  biochemical  correlates  of  depression. 

The  administration  of  chemicals  induces  seizures  similar  to  those 
described  for  electrical  stimulation.  Although  chemicals,  such  as  strychnine, 
picrotoxin,  methionine,  sulfoximine,  and  thiosemicarbazide,  have  limited  value 
in  inducing  seizures  for  evaluation  of  anti-con"vulsant  drugs,  they  neverthe- 
less provide  valuable  tools  for  the  study  of  seizure  induction.   The  most 
important  chemicals  used  for  producing  seizures  are  convulsant  drugs  and 
irritant  agents.   For  example,  irritant  agents,  such  as  penicillin,  applied 
to  the  cerebral  cortex  or  injected  into  various  brain  structures  result  in  an 
acute  irritable  fociis,  impulses  from  which  may  rapidly  spread  to  other  areas 
of  the  brain  and  produce  generalized  seizures. 

A  quantitative  study  cf  pencillin- induced  seizures  has  been  initiated 
in  order  to  explain  the  discrepancy  between  the  pattern  of  seizure  activity 
at  the  level  of  the  hippocampus  by  electrical  stimulation  or  increased  K+ 
concentration  in  CSF  and  the  pattern  of  seizure  activity  induced  by  topical 
application  to  the  hippocampiis  of  crystalline  penicillin  G.  High  concentrations 
of  penicillin  and  crystalline  penicillin  generated  seizures  chacterized  as 
a  "spike  afterd is charge."  Subsequent  studies  with  microelectrodes  in  similar 
experimental  situations  led  to  the  discovery  of  the  characteristic  somatic 
discharge  described  as  "paroxysmal  depolarization  shift."  This  "shift"  was 
very  thoroughly  analyzed.   However,  the  studies,  which  also  employed  other 
methods  for  generating  seizures  (increased  K+  in  CSF,  repetitive  electrical 
stimulation),  indicated  that  the  leading  role  in  the  epileptogenic  buildup 
took  place  at  the  level  of  the  apical  dendrites  of  the  neurons,  the  soma 
becoming  involved  only  in  the  immediate  pre-seizure  period.  During  these 
experiments,  and  using  chronic  awake  animals  in  which  implanted  cannulae 
permitted  infusion  of  solutions  over  the  dorsal  hippocampus,  the  action  of 
different  concentrations  of  penicillin  on  hippocampal  excitability  wa.s 
studied.   The  main  result  was  that  even  in  concentrations  of  500  ugm/ml 
(i.e.,  1,000  times  less  than  the  usual  concentration  used  in  most  of  the 
experimental  studies)  penicillin  increased  the  epileptic  excitability  of  the 
hippocampus.   The  buildup  showed  a  pattern  very  similar  to  that  induced  by 
increased  K+,  with  a  gradual  increase  of  the  dendritic  response,  especially 
at  the  apical  level.   Spontaneous  spikes  (P.D.S.)  appeared  at  concentrations 
five  to  ten  times  greater.  As  yet,  sufficient  data  has  not  been  obtained  to 
detennine  the  concentration  at  which  the  P.D.S.  can  be  driven  by  afferent 
stimulation,  or  the  concentration  at  which  they  become  autonomous,  discharging 
regularly  with  a  relatively  high  frequency.   The  most  important  fact  seems  to 
be  that  different  concentrations  of  penicillin  can  induce  seizures  in  different 
ways  by  selectively  activating  some  of  the  synapses  of  the  involved  neurons. 
The  basic  interest  for  a  neurologist  in  search  of  a  model  representing  human 
epilepsy  lies  in  the  study  of  epileptic  foci  where  threshold  is  reached  only 
occasionally  when  additional  factors  interfere.  Future  steps  in  this  project 
will  be  directed  towards  analyzing  the  action  and  behavior  of  neurons  in 
the  transition  between  threshold  epileptogenic  concentrations  of  penicillin 
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and  supramaximal  concentrations. 

Intravascular  infusion  of  33^0  urea  generated  in  cats  a  myoclonic  seizure 
syndrome  reminiscent  of  the  excitatory  events  of  clinical  uremia.   The 
electrical  concomitants  of  the  clinical  events  were  spikes  and  sharp  wave 
discharges  localized  in  the  reticular  formatio:i  of  the  lower  brain  stem  with 
the  highest  index  at  the  level  of  the  nucleus  gigantocellularis  of  the 
medulla.  Extracellular  microelectrode  recordings  revealed  that  each  EEG 
spike  represented  a  3O-80  msec  depolarization  -wave  with  a  cluster  of  high 
frequency  regenerative  potentials  superimposed.   This  complex  is  similar 
to  the  parox^/-smal  depolarization  shifts  described  at  levels  of  the  neo- 
and  paleocortex.   Inter-  or  subcollicular  sections  of  the  brain  stem  were 
without  significant  effect.  A  complex  reticulospinal  loop  probably  represents 
the  anatomofunctional  basis  of  this  paroxysmal  activity.  Urea  specifically 
generates  these  phenomena  either  directly  or  through  one  of  its  metabolites 
since  other  hypertonic  solutions  did  not  produce  similar  effects. 

Altunina  disc  placement  and  subarachnoid  injections  of  alumina  were 
made  over  the  sensorimotor  cortex  in  monkeys  to  try  to  answer  the  question 
of  where  alumina  acts  to  produce  seizures.   It  was  found  that  degeneration  of 
axons  and  terminals  is  a  prominent  result  which  can  be  greatly  inhibited  by 
seizure  control.  Alumina  is  ingested  into  monocytic  macrophages^  fibro- 
blasts and  astrocytes.  The  intracellular  activity  suggests  a  sublethal  injury 
which  may  continue  for  the  life  of  the  cell.  Alumina  does  not  enter  neurons 
as  was  previously  thought.  Astrocytic  contacts  and  cytoplasmic  constituents 
of  unusual  degree  suggest  that  a  greater  burden  than  can  be  accomplished  for 
extracellular  ionic  balance  may  be  placed  on  this  cell.  All  these  changes 
may  be  important  in  the  causes  and  generation  of  seizures  in  man. 

In  monkeys  with  chronic^  recvxTent   seizures  Induced  by  intracortical 
alumina  injection,  degeneration  in  the  brain  has  been  studied.  Three  to  six 
months  after  creation  of  the  lesion  and  after  spontaneous  seizures  have  been 
developed,  axonal  degeneration  has  been  found  which  projects  into  the  white 
matter  of  the  ipsilateral  hemisphere  and  into  the  thalamic  nuclei  with  some 
degeneration  traversing  the  corpus  callosum.   Degeneration  in  the  putamen, 
seen  at  earlier  stages,  is  no  longer  present.   In  chronic  epileptic  monkeys 
(2-5  years)  axon  degeneration  is  confined  to  the  ipsilateral  hemisphere  and 
is  seen  predominantly  in  cortical  association  fibers,  the  centrum  white 
matter  and  secondary  motor,  but  not  secondary  sensory  cortex.   Tlie  main 
cortical  fiber  degeneration  was  largely  in  the  inner  and  outer  stripes  of 
Baillarger.   In  similar  monlveys  in  whom  the  siezures  had  been  completely 
suppressed  by  anticonvulsant  medication,  studies  undertaken  several  months 
after  complete  seizure  control  snowed  little  axonal  degeneration.   This 
indicates  that  continuing  neuronal  death  occurs  which  appears  to  be  related 
to  the  frequency  and  severity  of  clinical  seizures.  Electron  microscopic 
studies  of  the  fate  of  aluminum  hydroxide  give  the  impression  that  it 
becomes  conjugated  with  extracellular  proteins  which  are  phagocytized  by 
macrophages.  Aluminum  hydroxide  crystals  are  rarely  found  in  the  cytoplasm 
of  astrocytes  and  none  is  seen  in  neurons,  axons  or  dendrites.   Marked 
astrocytic  proliferation  accompanies  this  process.   The  aluminum,  once 
injected,  is  not  removed  from  the  brain  and  does  not  appear  to  be  detrimental 
to  macrophages  which  contain  it. 
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Thirty  electrodes  were  placed  for  EEG  recording  under  general  anesthesia 
in  the  deep  structures  of  monkeys,  such  as  amygdala,  hippocampus,  putamen, 
globus  pallidus,  thalaimus,  hypothalamus,  subthalaraus  and  nucleus  reticularis  of 
the  mesencephalon o  At  the  same  time,  0.05  to  0.3  elL*  of  alumina  cream  was 
injected  into  the  amygdala  or  the  temporal  cortex.  The  operated  monkeys 
were  kept  in  cages  for  observation  of  behavior  and  were  regularly  placed  on 
a  free  moving  chair  for  EEG  recordings.   The  longest  period  of  observation 
was  ten  months  after  the  operation.  The  EEG  recordings  were  carried  out  in 
both  awake  and  sleep  status.  Activation  by  injection  of  metrazol  was  also 
performed  to  elicit  overt  seizures.  The  development  of  abnormal  discharges 
in  the  focus  and  of  seizures  seemed  dependent  upon  the  dosage  of  the  injected 
alumina  cream.   Of  h   monkeys  with  .05  ml.,  only  one  showed  clinical  seizures 
and  another  developed  EEG  abnonnality.   Of  6  monkeys  with  0.2  ml.,  three 
developed  seizures  and  the  rest  developed  EEG  abnormalities.  Although  the 
observation  period  for  three  monkeys  with  injections  of  0.3  ml.  was  quite 
short,  one  already  shows  clinical  seizures  and  two  have  developed  EEG 
abnormalities.  The  spread  of  the  abnormal  discharges  from  the  focus  in  the 
temporal  lobe  was  confined  to  the  temporal  structures  and  spread  less 
widely  than  discharges  in  foci  of  the  central  or  parietal  cortex.  However, 
their  spread  to  the  other  stru.ctures  seemed  to  be  along  preferential 
pathways  depending  upon  the  focus,  that  is,  from  the  amygdala  to  the  hypo- 
thalamtos,  medial  part  of  the  thalamus,  globus  pallidus,  sometimes  to  the 
hippocampus  and  the  amygdala  of  the  contralateral  side.  From  the  anterior 
temporal  cortex,  the  abnormal  discharges  earily  spread  to  the  amygdala. 
In  clinical  manifestations,  overt  seiziires  were  observed  in  k   monkeys,  2 
with  the  foci  in  the  amygdala,  and  2  in  the  anterior  temporal  cortex.  Among 
the  amygdala  group,  one  monkey  showed  mastication,  salivation  and  constant 
movement  of  the  facial  muscles  and  the  upper  extremities  without  any  attention 
to  the  sijrroundings.  EEG  recordings  during  this  seizure,  showed  delta  wave 
bursts  and  spikes  in  the  amygdala  and  the  hippocampus  which  spread  widely 
to  the  deep  structures .  The  second  showed  sniffing  or  sucking  movements 
without  apparent  loss  of  consciousness,  accompanied  by  the  rhythmic  spikes 
in  the  amygdala.   In  one  case  the  seizure  started  in  the  anterior  temporal 
cortex,  as  the  animal  made  searching  movements  or  sought  to  catch  something 
in  the  air.   In  the  other  case,  when  the  EEG  showed  rhy-bhmic  spikes  in  the 
anterior  temporal  cortex  spreading  to  the  amygdala  for  about  10  seconds, 
the  animal  stared  and  seemed  to  be  intent  upon  itself. 

Another  technique  used  in  inducing  experimental  seizures  is  based  on 
sensory  stimulation,  such  as  elicitation  of  audiogenic  seizures  in  susceptible 
mice  and  rats  and  photic  seizures  in  rabbits  and  baboons.   Interest  has 
recently  been  directed  to  baboons  which  show  a  high  incidence  of  spontaneous 
photic  seizures  comparable  to  those  obsei-ved  in  photicsensitive  epileptic 
patients. 

The  Senegalese  baboon,  I^pio  papio,  as  a  model  of  an  epileptic  syndrome, 
has  been  considered  similar  to  man.  A  very  high  percentage  of  animals  respond 
to  intermittent  light  stimulation  with  EEG  abnormalities  and  tonic  and  clonic 
motor  movements  culminating  in  a  major  seizure.   Until  this  model  was  dis- 
covered, pharmacological  research  into  the  important  area  of  anticonvxilsant 
compoimds  was  forced  to  utilize  electroshock  or  chemical  conviilsant  techniques 
in  rodents.  The  laboratory  results  from  such  studies  have  proved  unreliable 
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in  predicting  clinical  efficacy  of  these  drugs.   More  recent  use  of  strains 
of  mice,  rats  and  rabbits  with  audiogenic  seizures  has  also  been  disappointing 
in  the  predictive  value  of  results  to  the  clinic.   The  primate  model  of  focal 
epilepsy  induced  with  alumina  cream  lesions  has  been  valuable  especially  for 
studies  of  the  epileptic  process.   However,  because  the  brain  development  of 
the  baboon  is  very  similar  to  that  of  man,  and  because  no  local  pathology  can 
be  uncovered  to  suggest  a  focal  lesion,  this  model  appears  especially  relevant 
to  the  family  of  inborn  non-focal  epilepsies  in  man,  particularly  those  of  the 
photomyoclonic  type. 

Studies  of  chronically  administered  benzodiazepines  have  indicated  that 
baboons,  treated  with  doses  of  the  compounds  just  sufficient  to  block  seizure 
responses,  rapidly  adapt  to  the  drug  and  do  not  remain  seizure-free.   While 
doubling  the  dose  then  restores  seizure  control,  adaptation  again  occurs. 
On  the  other  hand  when  a  dose  well  above  threshold  was  given  initially,  it 
continues  to  be  effective.   These  data  suggest  that  initial  dose  levels  may 
be  important  in  maintaining  adequate  seizure  control  and  warrant  further 
investigation  with  a  wide  range  of  doses  and  of  chemical  entities.   The 
clinical  applications  of  such  data  are  clear.   In  the  epileptic  brain,  where 
no  structural  abnormality  and  no  focal  source  of  the  epileptic  activity  can 
be  found,  one  is  forced  to  consider  that  functional  alterations  must  involve 
differences  in  biochemical  substrates,  and  perhaps  these  differences  are 
distributed  diffusely.  Earlier  evidence  of  changes  in  electroshock  threshold 
and  metrazol  threshold  with  changing  brain  levels  of  5  HT  has  led  to  a  new 
investigation  of  the  brain  biogenic  amine  changes  associated  with  seizures  in 
these  animals  in  order  to  investigate  the  fundamental  brain  disorder  associ- 
ated with  a  tendency  to  seizure  response.  Preliminary  evidence  of  alter- 
ations in  seizure  sensitivity  with  epinephrine  and  other  neurohumors  has 
indicated  a  change  in  clinical  photosensitivity  in  the  baboons  which  suggests 
that  studies  of  the  neurochemical  changes  in  brain  may  indeed  have  great 
importance  in  our  understanding  of  the  human  epilepsy. 

Another  program  is  searching  for  various  types  of  reflex  epilepsy. 
Some  forty-five  photosensitive  patients  have  been  studied,  five  cases  of 
pattern  epilepsy,  three  of  eye  closure,  four  of  musicogenic  epilepsy,  six 
of  reading  epilepsy,  and  two  of  somatosensory  evoked  epilepsy.   One  patient 
with  color  induced  epilepsy  also  had  object  induced  epilepsy  and  his  seizures 
were  induced  by  looking  at  his  own  hand.  There  have  al£o  been  six  cases  in 
the  auditory  sphere,  including  three  cases  of  startle  epilepsy  and  three  of 
occult  (nonspecific  soixnd)  epilepsy.   The  visually  induced  reflex  epilepsies 
are  by  far  the  most  common.   In  this  group  photosensitivity  is  the  largest 
component.  A  standardized  method  has  been  devised  to  study  the  visually 
induced  reflex  epilepsy  patient.  The  technique  includes  a  preliminary 
evaluation  of  the  resting  EEG,  effects  of  hyperventilation  and  sleep  on  the 
EEG  seizure  pattern,  and  a  period  of  study  in  isolation  or  sensonry  restriction. 
These  baseline  studies  serve  the  purpose  of  determining  whether  or  not  there 
are  also  spontaneous  seizure  dysrhythmias.  Photic  stimulation  is  carefully 
evaluated  for  the  noxious  frequency  range,  the  minimum  noxious  strobe  intensity, 
whether  or  not  the  patient  is  sensitive  with  eyes  opened  or  closed,  and  whether 
or  not  monocular  stimulations  are  noxious.  These  latter  parameters  serve  as 
cues  for  possible  techniques  of  conditioning  the  patient.  Seizures  while 
watching  television  are  quite  well  known.  The  first  photosensitive  patient 
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had  seiztires  during  "flop-over"  of  the  television.  With  changes  in  techniques 
by  the  media,  the  question  has  been  raised  as  to  whether  the  flashing  of 
numbers,  symbols,  patterns  on  the  screen  might  evoke  seizures. 

Reflex  epilepsy  patients  can  be  divided  into  two  types;  the  simple 
type  where  the  stimulus  presented  is  simple,  the  response  is  inmiediate,  the 
dysrhythmia  is  generalized,  and  where  unilateral  presentations  are  often 
innocuous.   The  evoked  dysrhythmia  is  fairly  generalized.   By  contrast, 
in  the  complex  types  the  very  nature  of  the  stimulus  is  difficult  to  define. 
Examples  of  this  are  seen  in  musicogenic  epilepsy  where  it  is  the  theme  of 
the  music,  or  a  subtle  stimulus  occurring  during  swallowing  in  the  patient 
with  seizures  related  to  eating.   The  response  is  not  immediate.   For  example, 
in  reading  epilepsy  it  usually  requires  several  minutes  of  reading  before  the 
seizure  occars.  The  dysrhythmia  is  focal  or  primarily  focal  in  the  complex 
types. 

The  various  types  of  behavioral  treatment  employed  in  the  treatment  of 
reflex  epilepsy  include  (a)  stimulus  alternation,  for  example,  use  of 
monocular  presentations  in  photosensitive  patients  or  the  employment  of 
differential  light  intensity  technique,  (b)  threshold  alteration  as  in  the 
musicogenic  epilepsy  and  the  voice  induced  epilepsy,  where  advantage  is  taken 
of  the  postictal  elevation  of  seizure  threshold,   (c)  vigilance  trials,  in 
reading  epilepsy  and  epilepsy  associated  with  eating,  and  (d)  avoidance 
conditioning  was  used  in  a  child  with  self-induced  seizures  who  was  intellec- 
tually incapable  of  cooperating  in  other  forms  of  conditioning. 

The  nature  of  the  therapeutic  conditioning  process  and  the  relationship 
of  this  type  of  behavioral  or  conditioning  therapy  to  other  forms  of  behavioral 
conditioning  techniques  has  been  studied.   It  was  concluded  that  this  is  a  new 
and  different  type  of  conditioning  differing  from  any  other  standard  well 
known  type.   The  search  continues  for  other  types  of  reflex  epilepsy. 
Additional  data  is  being  gathered  on  the  previously  determined  types  so  that 
a  more  complete  evaluation  of  this  entire  field  will  be  possible. 

Clinical  solutions  to  the  problem  of  epilepsy  are  concerned  primarily 
with  medical  and  surgival  approaches.  Before  surgery  is  performed,  it  is 
necessary  to  ascertain  that  the  seizures  originate  wholly  or  in  part  from  an 
area  of  the  tem.poral  lobes  that  can  be  safely  removed  without  causing 
serious  neurological  damage,  the  seizures  occur  frequently  and  are  incapaci- 
tating, and  presently  available  drugs  are  ineffective  in  controlling  the 
seizures.  Also,  the  surgery  must  be  accomplished  so  as  to  avoid  creating 
a  secondary  scar  ■which  may  in  turn  cause  recurrence  of  the  seizures.   Recently, 
it  has  been  found  that  barbituate  and  thiopental  used  in  surgery  can  pinpoint 
areas  of  the  diseased  brain  tissue  responsible  for  epileptic  seiztires. 
Locating  this  tissue  precisely  permits  it  to  be  removed  surgically. 

The  overall  aim  of  this  program  is  the  delineation  of  surgically 
rem.ovable  lesions  in  severe,  drug-resistant  focal  epilepsy,  especially  the 
psychomotor  type,  employing  chronically  implanted,  intracerebral  electrodes 
after  conventional  means  have  proven  to  be  Inadequate.  EEG  recordings  are 
made,  both  spontaneously  and  following  stimulation,  from  chronically  im- 
planted, intracerebral  electrodes  in  patients  with  focal  epilepsy.   The 
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long-range  goal  is  the  telemetering,  recording  and  analysis  of  data  from 
patients  in  the  non-hospital  environment;  i.e.,  at  home  or  at  work.   Data 
is  telemetered  from  implanted  patients,  as  well  as  scalp  EEG's  from  patients 
wearing  a  simple'  cap  containing  the  electrodes.   Data  are  obtained  from 
continuous  recording  of  EEG  from  implanted,  as  well  as  cortical  electrodes 
in  order  to  record  the  onset  of  spontaneous  seiziires  and  the  threshold  of 
electrical  stimulation  at  the  subcortical  sites.   It  is  estimated  that 
presently  available  techniques  permit  localization  of  the  focus  in  one  of 
four  such  patients  while  this  method,  based  on  EEG  studies,  localizes  three 
out  of  four  such  foci.   Based  upon  the  formation  received  a  decision  is  made 
whether  or  not  an  operation  is  necessary.   The  operation  is  a  standardized 
anterior  temporal  lobectomy  in  which  the  anterior  6  cm  of  the  temporal  lobe 
is  removed  en  bloc.   Of  29  patients  operated  in  the  past,  25  are  seizure  free 
and  three  have  maintained  a  reduction  in  seizure  frequency. 

The  treatment  of  epilepsy  has  depended  to  a  large  extent  on  drugs. 
One  of  the  earliest  medications  was  a  sedative  called  bromide.  This  'was 
followed  by  another  sedative,  phenobarbital,  which  worked  better,  but 
caused  drowsiness  in  some  cases.  About  twenty  years  ago  diphenlhydantoin 
(DPH)  (Dilantin)  was  introduced  in  the  treatment  of  epilepsy.   It  has  been 
widely  used  and  has  proved  to  be  a  valuable  anticonvulsant  drug.   However, 
it  was  soon  recognized  that  ataxia  sometimes  occurred  as  a  complication  of 
therapy  with  this  drug.  The  ataxia  may  develop  rapidly  over  a  period  of 
a  few  days,  or  insidiously  over  weeks  or  even  months.   One  unexplained 
feature  about  the  ataxia  is  the  fact  that  occasionally  a  patient  will  rapidly 
develop  ataxia  in  spite  of  having  taken  the  same  dose  of  DPH  for  several 
years.   It  has  been  thought  that  ataxia  is  a  benign  symptom  only  requiring  a 
reduction  in  dosage  or  occasionally  withdrawing  of  the  drug.   It  was,  however, 
later  conclusively  shown  that  cats  subjected  to  DPH  medication  had  developed 
severe  loss  of  Purkinje  cells  in  the  cerebellum  anr  cystic  gliosis  of  the 
cerebellar  white  matter.  A  number  of  cases  of  permanent  damage  to  the 
cerebellum,  apparently  due  to  this  drug,  have  also  been  reported. 

A  major  effort  in  evaluation  of  anticonvulsant  drugs  has  been  a  study 
of  the  action  of  a  new  anticonvulsant--sulthiame.   The  absence  of  status 
epilepticus  on  abrupt  changeover  from  DPH  to  sulthiame  allowed  the  utilization 
of  a  rapid  cnangeover  in  a  double  blind  method  on  an  outpatient  basis.   The 
relative  absence  of  toxicity  of  sulthiame,  with  the  eicc option  of  hypearpnea, 
anorexia  and  paresthesias  was  noted.   The  use  of  serum  drug  levels  allowing 
correlations  of  seizure  frequency,  toxicity,  and  drug  dosage  in  an  objective 
manner  is  being  utilized  in  the  outpatient  study.   The  study  consists  of  a 
ik   month  trial  comparing  the  res^olts  of  treatment  of  sulthiame  and  DPH. 
Sixty  to  seventy-five  patients  will  be  treated  for  6  months  with  each  drug 
in  a  double  blind  random  allocation,  crossover  design.   The  data  collected 
will  be  statistically  analyzed  to  see  which  treatment  (sulthiame  or  DPH) 
results  in  better  seizure  control,  less  toxicity,  and  fewer  abnormalities. 

Weioropharmacological  studies  on  DPH  Indicated  that  it  acts  primarily 
by  limiting  the  increase  in  Na+  permeability  which  occurs  during  stimulation. 
These  experiments  were  performed  on  the  walking  nerves  of  lobsters.  This 
explanation  is  consistent  with  the  idea  that  DPH  reduces  the  size  of  action 
potentials  and  blocks  post-tetanic  hyperpolarization  by  preventing  sodium 
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accumulation  dui-ing  stimulation.  The  major  anticonvulsant  action  of  DPH, 
however,  has  been  related  to  its  reversal  of  post-tetanic  potentiation  (FTP). 
The  phenomenon  of  FTP  appears  to  be  the  result  of  increased  release  of 
transmitter  substance  following  repetitive  stimulation.  This  increase  is 
dependent  upon  calcium  movement  into  the  cell  during  repetitive  stimulation. 
These  facts  suggest  that  DPH  may  have  a  direct  effect  upon  calcium  entry 
during  stimulation.   To  detei^aine  the  effect  of  DFH  upon  calciiom  movement 
one  can  only  use  indirect  measurement. 

In  rat  brain  slices  it  has  been  shown  that  release  of  norepinephrine -H3 
(11Eh3)  ^y  potassium  stimulation  is  calcium  dependent.   The  effect  of  DFH 
upon  KEHj  release  has  been  studied  ijnder  a  variety  of  ionic  and  osomotic 
conditions.  Varying  the  sodiujn  concentration  in  the  bathing  medium  from 
16  mM  has  no  effect  whatever  upon  EEh3  release.  When  calcium  is  completely 
removed  from  the  medium  there  is  no  HEH3  release,  and  by  progressively 
increasing  the  calcium  concentration  from  .3  mM  to  .  75  mM  to  1.0  mM  to  1.5  mM, 
a  progressively  greater  release  of  NEH3  during  potassium  stimulation  occurs. 
The  inhibiting  effect  of  DPH  upon  IIEh3  release  can  be  seen  with  calcium 
concentrations  varying  from  .3  to  1.0  mM.  Raising  the  calcium  concentration 
in  the  external  medium  overcomes  the  DPH  effect.   This  suggests  that  a  major 
segment  of  the  DPH  effect  is  mediated  by  interference  with  calcium  movement 
during  depolarization. 

Tetrodotoxin  (a  potent  anesthetic)  also  has  a  dose  related  effect, 
limiting  KEh3  release  during  stimulation.  As  both  tetrodotoxin  and  DPH  have 
been  shown  to  limit  sodium  movement  in  axons  during  excitation,  and  as  sodium 
and  calcium  are  known  to  share  an  axonal  inflow  channel  during  depolarization, 
it  might  be  reasonable  to  suppose  that  both  drugs  limit  norepinephrine 
release  by  interfering  directly  with  calcium  inflow.   In  other  words,  both 
drugs  seem  to  "plug  the  hole"  which  opens  these  actions  during  depolarization. 

It  should  be  noted  that  neither  DPH  at  5  x  10~^M  nor  tetrodotoxin  10"°M 
concentration  completely  prevents  norepinephrine  release  during  potassium 
stimulation.  This  may  be  because  neither  drug  acts  to  prevent  calcium  movement 
in  the  presynaptic  region  during  depolarization.  The  calcium  channel  in  that 
area  is  blocked  by  magnesium,  but  not  by  tetrodotoxin  and  perhaps  not  by  DPH. 
If  this  is  so,  adding  magnesium  to  the  medium  in  the  presence  of  either  DPH  or 
tetrodotoxin  would  be  expected  to  prevent  completely  any  release  of  KEh3. 
This  latter  experiment  is  in  progress. 

The  objectives  of  another  project  are  the  determination  of  detailed 
molecular  structures  of  anticonvulsant  drugs  with  clinical  or  laboratory 
demonstrated  potency  against  seizures  typical  of  grand  mal  epilepsy,  and  the 
discovery  of  stereochemical  principles  responsible  for  their  efficacies. 
H-ogress  has  been  achieved  with  the  complete  structural  determinations  of  the 
drugs  procyclidine  and  trihexyphenidyl,  and  similar  studies  have  been  initiated 
on  the  anticonvulsants  sulthiame  and  tegretol. 

The  elucidation  of  the  molecular  structures  of  procyclidine  and  tri- 
hexyphenidyl have  revealed  that  these  drugs  share  stereochemical  features 
common  to  both  DPH  and  diazepam,  two  of  the  most  important  clinical  anti- 
convulsants. All  of  these  agents  have  two  bulky  hydrophobic  groups  which  are 
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situated  roughly  at  right  angles  to  each  other  and  in  each  case  occupy  the 
same  areas  in  space  relative  to  the  rest  of  the  molecule,  and  all  have  an 
electron-donor  situated  between  the  two  hydrophobic  moieties.   In  addition, 
if  the  four  molecules  are  superimposed  so  that  the  hydrophobic  groups  of 
each  best  superimpose  on  the  equivalent  groups  of  the  others,  a  second 
electron-donating  functional  group  in  each  occupies  a  similar  position  in 
space.   These  results  have  contributed  weighty  evidence  that  the  stereo- 
chemical characteristics  postulated  to  be  responsible  for  the  anticonvulsant 
action  of  the  drugs  that  have  been  studied  are  in  fact  the  necessary  features, 
and  DPH,  diazepam,  procyclidine,  and  trihexyphenidyl  likely  share  the  same 
mechanism  of  anticonvulsant  action  through  the  same  receptor  site. 

In  addition  comparisons  of  the  molecular  conformations  of  procyclidine 
and  trihexyphenidyl  has  resulted  in  detailed  conclusions  relating  molecular 
structure  to  pharmacological  efficacy.  The  second  electron  donor  in  each  is 
a  trigonal  nitrogen  which  is  significantly  more  sterically  shielded  in 
trihexyphenidyl  than  in  procyclidine,  due  to  conformational  differences 
in  the  nitrogen  environments,  with  the  result  that  procyclidine  exhibits  a 
higher  degree  of  anticonvulsant  activity.  These  results  have,  for  the  first 
time,  enabled  the  formulation  of  a  rational  theory  linking  anticonvulsant 
action  to  drug  structijre,  and  are  of  considerable  importance  in  indicating 
areas  of  investigation  of  the  sites  and  mechanisms  of  drug  action,  and  in 
designating  the  necessary  characteristics  to  be  utilized  in  the  design  and 
testing  of  new  anticonvulsants. 
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CfTHER  EEUROLOGICAL  DISORDERS 
Multiple  Sclerosis 

Multiple  sclerosis  (MS)  affects  approximately  a  half  million  people 
in  the  United  States  and  is  considered  to  be  one  of  the  major  neurological 
disorders.   The  onset  of  the  disease  occurs  predominately  in  the  20-UO  year 
old  group  and  is  usually  progressive  for  the  remainder  of  the  life  span, 
although  intermittant  remissions  lasting  months  or  years  are  commonly 
experienced.   The  symptoms  are  quite  variable  depending  upon  the  paxt  of  the 
central  nervous  system  affected,  but  the  general  pathological  findings  are 
fairly  constant,  involving  demyelination  of  white  matter  and  subsequent 
plaque  formation.   The  etiology  of  the  disorder  is  unknown  although  many 
assume  it  to  be  either  viral  or  immunological.   This  hypothesis  is  primarily 
based  on  information  obtained  from  other  demyelinating  diseases.   However, 
since  myelin  is  a  product  of  neuroglial  cells,  an  aberration  of  glial 
metabolism  is  considered  to  be  involved. 

Still  vmexplained  is  the  unusual  geographic  distribution  of  MS.   The 
incidence  increases  significantly  with  latitude,  the  highest  occurring  in 
the  north  temperate  zones  of  Europe  and  Worth  America.  Adult  migrants 
to  areas  of  relatively  low  incidence,  such  as  Israel,  retain  the  pattern 
of  their  native  region,  while  children  under  15  years  of  age  assume  the 
lower  risks  characteristic  of  natives  of  the  country  to  which  they  have 
immigrated . 

Blood  serum  of  MS  patients  produces  demyelination  in  tissue  cultures 
and  blocks  synaptic  transmission.   The  effect  is  reversible  by  changing 
the  media  if  the  damage  has  not  been  too  extensive.  An  immunoglobulin  is 
probably  responsible  for  these  effects.   The  significance  of  these 
observations  is  tempered  by  the  fact  that  a  large  percentage  of  serum 
samples  produce  no  effects  and  that  ser^um  from,  patients  without  neurological 
diseases  are  often  effective. 

The  analysis  of  evoked  potentials  in  MS  patients  suggests  a  reduction 
in  conduction  velocity  and  the  response  pattern  is  often  different  from 
controls.  These  changes  are  labile  and  are  at  times  correlated  with  the 
clinical  picture.   It  is  assumed  that  these  alterations  reflect  the  effects 
of  demyelination  and  the  presence  of  plaques  in  the  conductive  pathway. 
Raising  the  body  temperature  tends  to  exaggerate  the  differences  in 
accordance  with  clinical  observations. 

Exacerbations  of  MS  are  often  treated  with  relatively  large  doses 
of  adrenocortical  steroid.  The  efficacy  of  these  drugs  has  not  been 
clearly  established,  primarily  because  of  the  unpredictable  incidence  of 
remissions.  However,  a  recent  study  indicates  that  large  doses  of  prednisone 
administered  on  alternate  days  is  effective  in  attenuating  attacks.  Drug 
withdrawal  precipitated  exacerbations,  indicating  that  the  steroid  does  have 
an  effect  on  the  clinical  course  of  MS  and  suggesting  that  the  long  temi 
treatment  of  MS  with  an  every  other  day  regimen  may  be  beneficial.   It  has 
yet  to  be  established  whether  chronic  steroid  administration  actually 
predisposes  patients  to  exacerbations  on  withdrawal.   One  may  anticipate 
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that  progress  in  this  very  important  area  will  accelerate  with  the  establish- 
ment of  a  large  clinical  research  center  at  UCLA  devoted  to  basic  and 
applied  studies  related  to  MS.   Tlie  ongoing  and  planned  programs  comprise 
eight  areas  of  investigation  (l)  clinical  studies,  both  inpatient  and 
outpatient;  (2)  immunology;  (3)  virology;  (4)  neurochemistry^  including 
proteins,  lipids  and  enzymes;  (5)  neuropathology;-  and  electronmicroscopy; 
(6)  blood-brain  barrier  abnonnalities;  (7)  myelinotoxicity  of  MS  cerebrospinal 
fluid  and  brain;  and  (8)  clinical  electrophysiological  studies. 

Amyotrophic  Lateral  Sclerosis 

Amyotrophic  lateral  sclerosis  (ALS)  is  characterized  by  the  degenera- 
tion of  motor  nerve  cells  in  the  spinal  cord  and  brain  leading  to  progressive 
muscular  weakness.   Onset  occurs  predominantly  between  the  ages  of  kO-6o 
and  death  usually  ensues  in  3-^  years.  The  etiology  is  unknown,  there  is 
no  specific  treatment,  and  the  incidence  (10,000  people  are  affected  in  the 
United  States)  is  similar  in  the  United  States  and  Western  Europe.   However, 
in  certain  areas,  Guam,  for  example,  the  incidence  may  be  100  times  higher. 
In  this  instance  the  neuropathological  findings  differ  from  cases  examined 
on  the  mainland. 

Currently,  the  epidemiology  of  ALS  on  the  Kii  Peninsula  of  Japan  is 
under  investigation.   The  incidence  is  25  times  higher  than  in  other  parts 
of  Japan  and  histopathologic  studies  have  shown  the  same  neiirof  ibrillary 
changes  seen  in  the  form  of  ALS  found  in  Guam,  but  not  in  the  usual  type 
of  the  disease.  Although  a  viral  origin  is  now  postulated,  clearly  years 
of  effort  may  be  required  before  a  definitive  answer  to  the  question  of 
etiology  is  discovered. 

On  the  other  hand,  there  is  some  indication  "ihat  ALS  on  Guam  may  be 
due  to  the  ingestion  of  cycads  by  the  chamorros  group.   Demyelination  of 
the  spinal  cord  has  been  observed  in  cattle  showing  paralysis  after  ingesting 
cycads.   Currently  an  attempt  is  being  made  to  produce  a  rat  model  of  ALS 
by  the  administration  of  the  neurotoxic  aglycone  of  cycasin,  methylazoxymeth- 
anol.  A  study  of  its  biochemistry,  chemical  pharmacology  and  histopathology 
is  underway. 

Finally,  in  preliminary  observations  which  may  be  of  considere^ble 
importance,  it  has  been  noted  that  blood  serum  of  ALS  patients  destroy 
anterior  horn  cells  maintained  in  tissue  culture.   If  these  important 
findings  can  be  confirmed  and  extended,  an  attempt  will  be  made  to 
characterize  the  active  factor. 

Neirromuscular  Disorders 

The  muscular  dystrophies  (MD)  and  myasthenia  gravis  (MG)  constitute 
the  most  prevalent  neuromuscular  diseases  affecting  approximately  200,000 
(MD)  and  30,000  (MG)  people  in  the  United  States  alone.   The  dystrophies 
are  primarily  genetic  in  origin  and  are  often  manifested  in  early 
childhood  while  MG  is  apparently  not  inherited  and  has  an  age  of  onset 
predominantly  between  the  ages  of  10  -  ij-0.   Muscular  weakness  is  the  over- 
riding symptom.   In  MG  the  defect  lies  at  the  rayoneixral  junction  while  the 
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dystrophies  apparently  result  from  deficiencies  in  muscle  structure, 
metabolism  or  physiology.  Treatment  of  MG  is  centered  around  surgical 
removal  of  the  thymus  and  the  administration  of  drugs  such  as  anticholin- 
esterases which  facilitate  chemical  transmission  between  nerve  and  muscle. 
In  MD  the  predominant  treatment  is  physical  therapy. 

It  has  generally  been  accepted  that  the  inadequate  or  inappropriate 
release  of  acetylcholine  from  nerve  endings  is  the  basis  of  MG.   However, 
careful  electron  microscopic  evaluation  of  biopsy  material  demonstrates 
marked  characteristic  changes  in  nerve  fibers,  motor  endplates  and  muscle 
fibers.  There  is  some  possibility  that  these  alterations  may  in  fact 
result  from  the  chronic  administration  of  anticholinesterase  drugs .   It 
has  been  shown  that  the  twice  daily  injection  of  prostigmine  to  rats  for 
h2   to  150  days  produces  significant  ultrastructual  changes  in  the  postsynaptic 
region  resembling  those  found  in  MG.   Concomitant  microelectrode  studies 
revealed  a  decreased  of  approximately  Uofo  in  the  size  of  the  miniature  end- 
plate  potentials.  These  findings  indicate  that  long  term  anticholinesterase 
therapy  in  itself  can  alter  endplate  geometry  and  can  have  an  adverse  effect 
on  neuromuscular  transmission.  This  may  explain  the  diminished  effectiveness 
of  chronic  drug  therapy  in  some  cases  of  MG. 

Antibodies  to  skeletal  myosin  are  present  in  one-third  of  all  MG 
patients,  but  the  nature  of  the  antigen  that  evokes  these  antibodies  is 
unknown.  However,  there  is  some  evidence  that  more  than  one  antigen  may 
be  involved.  Coincidentally.  one  third  of  the  sera  obtained  from  MG  patients 
are  capable  of  producing  extensive  muscular  degeneration  in  tissue  culture 
"somite"  preparations  leading  to  loss  of  cross  striations,  granulations, 
and  fragmentations. 

Research  in  MD  had  demonstrated  that  human  myosin  from  affected  muscle 
is  not  in  itself  abnormal  as  measured  by  electrophoretic  or  immunochemical 
methods.  This  investigation  will  be  continued  using  other  pxirified  proteins 
of  muscle.   On  the  other  hand,  there  have  been  some  indications  that  mem- 
branes of  affected  muscles  are  "leaky"  since  certain  muscle  enzymes  are 
found  in  plasma.  However,  this  theory  of  MD  etiology  is  discounted  somewhat 
by  the  observation  that  amino  acids  of  muscle  are  not  elevated  in  plasma  or 
urine. 

An  important  area  of  research  interest  concerns  the  chemistry  of  muscle 
membranes.  Made  possible  by  recent  basic  methodologic  advances  in  the 
techniques  for  membrane  isolation,  initial  studies  of  the  sarcoplasmic  reticu- 
lum of  both  dystrophic  chicken  muscle  and  biopsied  human  muscle  have  revealed 
significant  alterations  in  the  level  of  several  important  lipid  constituents. 
The  sarcoplasmic  reticulum  mediates  the  contraction  process  through  the 
storage,  uptake,  and  release  of  calcium,  and  it  is  known  that  the  calcium 
uptake  mechanism  is  impaired  in  MD. 

Finally,  mention  should  be  made  of  an  extremely  carefully  detailed 
study  designed  to  evaluate  the  effect  of  a  medication,  hexahydrocoenzyme 
Qlj.  on  MD.  Having  had  two  years  of  experience  with  Qi^.  at  low  dose  levels 
with  no  evident  toxicity,  it  is  now  planned  to  increase  the  dose  to 
200  mg/kg  which  will  move  into  the  range  where  significant  effects  have  been 
observed  in  the  Bar  Harbor  129  mouse  with  inherited  MD. 
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FIMDAMEJJTAL  HESEARCH  IN  THE  EEUROLOGIGAL  SCIEWCES 

Introduction 

The  history  of  science  shows  clearly  that  improvements  in  the  treatment 
of  disorders  are  largely  dependent  on  sound  basic  research.  However,  the 
great  importance  of  fimdamental  studies  on  ne-urological,  sensory,  and 
communicative  components  frequently  is  not  emphasized  because  their  immediate 
usefulness  in  clinical  problems  is  still  not  entirely  clear- 

One  of  the  most  important  problems  in  neurophysiology  is  the  exact 
mechanism  by  which  the  nerve  impulse  is  transmitted  across  the  synapse  from 
one  nerve  fiber  to  the  next  or  from  a  nerve  to  a  muscle  or  other  end  organ. 
In  1904  it  was  first  suggested  that  this  was  accomplished  by  the  liberation 
of  a  chemical.   It  is  now  known  that  a  number  of  compounds  (acetylcholine, 
noradrenalin,  dopamine,  5-hydroxyt3:yptamine,  gamma-aminobutyric  acid, 
glutamic  acid,  glycine)  may  act  as  synaptic  transmitters.  However,  the 
mechanism  by  which  the  transmitter  is  produced  and  acts  many  times  per  second 
and  how  the  receptor  nerve  receives  the  stimulations  is  still  largely  imfcnown. 
There  are  10  to  I3  billion  nerve  cells  in  the  brain  alone  and  each  one  connects 
with  from  two  to  several  other  nerve  cells.   Therefore,  the  number  of  synapses 
is  almost  infinite  and  research  on  synaptic  transmission  is  of  the  utmost 
importance . 

The  membrane  around  a  nerve  fiber  plays  an  essential  role  in  the 
generation  and  transmission  of  the  nerve  impulse  along  the  fiber.  However, 
relatively  little  is  known  about  the  structure  and  mechanism  of  the  nerve 
membrane  or  of  living  membranes  in  /^aneral.  Therefore,  research  on  membrane 
structure  and  function  will  contribute  important  information  about  how  the 
nerve  impulse  is  generated  and  transmitted. 

Many  other  areas  of  important  basic  research  could  be  described.  A 
nerve  growth  factor  has  been  discovered  which,  in  extremely  low  concentrations, 
causes  a  remarkable  growth  in  nerve  fibers.  Many  efforts  are  being  made  to 
modify  the  shape  or  chemical  composition  of  drugs  and  chemicals  in  subtle  ways 
to  try  to  make  them  more  effective  in  therapy,  to  reduce  their  toxicity,  and 
to  develop  chemical  tools  to  elucidate  cellular  functions  or  structures. 
Examples  are  new  and  better  anesthetics,  drugs  for  the  treatment  of  epilepsy 
and  parkinsonism,  and  chemicals  for  analytical  tools  to  study  nerve  membrane 
structure  and  other  neurophysiological  problems.   These  important  approaches 
involve  such  sophisticated  techniques  as  x-ray  crystallography,  electron 
paramagnetic  resonance  spectroscopy,  and  nuclear  magnetic  resonance  spectro- 
scopy.  On  the  basis  of  such  highly  specialized  information  on  the  atomic 
interrelationships  and  the  electron  activity  in  the  effective  molecules,  it 
will  be  Dossible  to  synthesize  other  compounds  which  are  more  effective  or 
which  play  a  crucial  role  in  studies  on  how  present  drugs  work. 

Neurotransmitters 

For  more  than  30  years  one  laboratory  has  been  studying  the  proteins 
associated  with  the  transmission  of  nerve  impulses  and  with  the  function  of 
acetylcholine  (ACh),  one  of  the  principal  neurotransmitters.   These  proteins 
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are  bound  to  the  excitable  (nerve)  membrane  and  are  associated  with  the 
permeability  changes  diiring  electrical  activity  .   Using  the  electroplax 
(electric  organg)  of  the  electric  eel,  this  laboratory  was  the  first  to 
extract  acetylcholine  esterase  (AChE)  on  enzyme  that  breaks  down  ACh.   Nearly 
30  years  ago  an  enzyme,  choline  acetylase  (ChAc),  was  extracted  which 
acetylates  choline  to  form  ACh.   Many  more  experiments  have  led  to  the  devel- 
opment of  a  widely  accepted  chemical  theory  to  explain  the  permeability  changes 
during  electrical  activity  in  excitable  membranes. 

According  to  this  theory,  small  amounts  of  ACh  are  present  in  a  bound 
form  in  the  excitable  membrane  when  it  is  stimulated.   The  released  ACh 
induces  a  conformational  change  in  a  specific  ACh-receptor  protein  within 
the  membrane.   Calcium  ions,  perhaps  bound  to  carboxyl  groups  of  the  protein, 
may  thereby  be  released.   Calcium  ions  have  long  been  known  to  be  involved 
in  the  excitability  of  nerve  and  muscle  fibers.   They  may  alter  the  permea- 
bility barriers  to  ions  by  inducing  further  conformational  changes  of 
phospholipids  and  other  membrane  constituents.   The  end  result  of  this 
sequence  of  chemical  reactions  is  an  increased  permeability  to  ions  which 
may  permit  the  movement  of  many  thousands  of  ions,  possibly  as  many  as 
20,000  to  U0,000  ions  in  each  direction,  per  molecule  of  ACh  released.   These 
reactions  thus  act  as  amplifiers  of  the  signal  given  by  ACh.   Acetylcholine 
esterase  rapidly  hydrolyzes  the  ACh  and  permits  the  return  of  the  receptor 
protein  to  its  original  conformation.   The  barrier  to  ion  movements  is 
thereby  re-established.   The  structural  organization  of  the  system  in  the 
membrane  may  account  for  the  remarkable  efficiency,  precision  and  speed  of 
the  events  during  electrical  activity. 

Several  points  in  this  theory  are  still  controversial.  However,  this 
does  not  negate  its  importance.   The  development  of  a  reasonable  theory 
greatly  facilitates  the  testing  of  the  individual  steps   With  the  compara- 
tively recent  availability  of  highly  sensitive  and  specific  techniques  in 
areas  such  as  biochemistry  and  electron  microscopy,  the  steps  in  the  theory 
will  fall  into  place  like  the  final  pieces  of  a  huge  jig-saw  puzzle. 

A  simplified  description  of  how  a  nerve  impulse  passes  across  a  synapse 
from  one  nerve  to  another  involves  the  enzymatic  synthesis  and  release  of 
acetylcholine  (ACh)  at  the  presynaptic  tip  of  the  first  nerve,  the  trans- 
mission of  the  ACh  across  the  synapse  to  induce  an  impulse  in  the  second 
nerve,  and  finally  the  destruction  of  any  residual  ACh  by  the  enzyme 
acetylcholine  esterase  (AChE).   It  has  been  known  for  many  years  that  choline 
acetylase  (ChAc)  is  the  specific  enzyme  involved  in  the  final  step  in  the 
synthesis  of  ACh.   Many  more  highly  important  steps  are  necessary  to  explain 
transmission  in  nerves,  and  one  group  of  investigators  has  been  working  on 
the  overwhelming  job  of  localizing  and  isolating  the  individual  substances 
with  histochemistry  and  electron  microscopy,  and  of  correlating  the  presence 
and  location  of  the  substances  with  the  pharmacology  of  nerve  activity. 

Studies  of  this  kind  led  to  the  hypothesis  that  AChE  of  cholinergic 
neurons  is  divisible  into  external  (functional)  and  internal  (reserve) 
fractions,  and  that  only  the  former,  the  functional  fraction,  is  involved  in 
the  acute  effects  of  anticholinesterase  agents. 
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In  a  related  study  the  regeneration  of  AChE  along  the  lengths  of 
peripheral  cholinergic  nerve  triinks  was  followed  after  the  inactivation  of 
the  enzyme  chemically.   Contrary  to  expectations,  no  central-to-peripheral 
gradient  of  the  enzyme  (AChE)  was  found.   That  is,  enzyme  activity  appeared 
to  return  or  recover  at  the  same  rate  at  all  points  along  the  nerve  fiber. 
These  results  did  not  support  one  principal  hypothesis  that  the  enzyme 
(AChE)  is  produced  in  the  nerve  cell  body  and  diffuses  peripherally  along 
the  nerve  fiber.   Contrary  to  earlier  conclusions  based  on  light  microscopic 
studies,  it  has  been  shown  by  electron  microscopy  that  most  of  the  enzyme 
(AChE)  is  postsynaptic,  that  is,  on  the  "far"  side  of  the  synapse.   This 
agrees  with  the  general  theory  that  the  acetylcholine  (ACh)  crosses  the 
synapse  to  pass  the  impulse  on  to  the  next  nerve  and  is  then  hydrolyzed  by 
the  postsynaptic  acetylcholinesterase. 

On  the  basis  of  such  studies  it  appears  that  (l)  the  ACh  released  by 
the  nerve  impulse  prolongs  depolarization  of  the  presynaptic  terminals  and 
thus  amplifies  the  amount  of  ACh  released  to  produce  synaptic  transmission 
(2)  ACh  acts  similarly  to  promote  the  release  of  other  neurotransmitters  at 
various  non-cholinergic  temiinals  and;  (3)  at  various  sites  of  postsynaptic 
inhibition  in  the  central  nervous  system,  strychnine  acts  by  interfering 
with  the  ACh-mediated  release  of  the  hyperpolarizing  transmitter.  A  more 
complete  understanding  of  these  complex  and  closely  interrelated  processes 
will  gi-eatly  facilitate  the  development  and  evaluation  of  more  effective 
drugs  for  the  treatment  of  neurological  and  mental  disorders. 

According  to  classical  theory,  when  neurotransmitters  (agonists)  carry 
impulses  across  a  synapse  or  a  neuromuscular  junction,  they  react  with  and 
are  "bound"  to  highly  specific  and  localized  sites  on  the  membrane  of  the 
recipient  cell.   Theoretically,  therefore,  it  appeared  that  experimental 
competitive  antagonists  (inhibitors)  should  resemba.e  the  agonists  (trans- 
mitters) as  closely  as  possible  so  they  would  bind  at  the  same  sites  and 
thus  prevent  the  normal  agonist  from  functioning.   Of  course,  the  antagonist 
should  be  sufficiently  different  so  it  would  not  itself  function  as  an 
agonist.   However,  it  gradually  became  clear  that  many  antagonists  did  not 
closely  resemble  the  agonists  which  they  antagonized,  even  though  the 
inhibition  was  competitive  and  the  antagonist  seemed  to  bind  at  the  same 
receptor  site.   This  led  to  the  development  of  the  "dual  receptor  site" 
theory  in  which  the  sites  to  which  the  antagonist  binds  overlap  with,  but 
do  not  include  all  of  the  sites  used  by  the  agonist.   In  many  cases  it 
seemed  that  a  positively  charged  nitrogen  atom  in  the  molecule  was  especially 
important  for  effective  binding  to  the  site. 

Starting  from  this  point,  one  investigator  has  constructed  numerous 
complex  organic  compounds  combining  the  basic  agonist  structures  with  various 
antagonistic  moieties  having  strong  affinities  for  binding  sites,  both 
connected  by  a  positively  charged  nitrogen  atom. 

A  series  of  compounds  were  synthesized  combining  the  classical  agonist 
molecular  structures  with  the  ester-type  classical  antagonists  related  to 
lachesine.   The  compounds  were  tested  for  anticholinergic  effect.   Increasing 
concentrations  of  the  antagonist  produced  a  parallel  shift  of  the  dose-response 
curve  of  the  agonist  to  the  right  and  did  not  depress  the  maximum  response. 
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Activity  of  the  agonist  returned  to  control  levels  upon  removal  of  the  antag- 
onist and  the  antagonists  themselves  did  not  initiate  a  response  in  any- 
cone  ent  rat  ion.  Thus,  they  appeared  to  act  as  true  competitive  antagonists  on 
the  cholinergic  receptor  binding  sites  and  they  did  not  exhibit  any  enhanced 
activity  as  might  be  expected  if  they  followed  the  dual  receptor  site  theory. 

Since  the  ester-type  structure  may  influence  the  binding  capacity,  an 
additional  series  of  19  compounds  was  synthesized  based  on  non-ester  antago- 
nists and  including  molecular  structures  to  duplicate  the  common  potent 
agonists  such  as  acetylcholine.  Although  one  organic  group  (5-methylfurf\iryl) 
contributed  significantly  to  the  binding  affinity  of  the  compund,  the 
inclusion  of  other  groups  failed  to  yield  a  consistent  increase  in  binding 
affinity  compared  to  model  compoionds.   The  results  were  not  conclusive  as  to 
whether  or  not  the  dual  receptor  site  theory  is  applicable.   These  complex 
compounds  probably  bind  to  the  cell  membranes  at  two  sites,  one  for  the 
agonist,  one  for  the  antagonist.   If  the  two  sites  are  very  close  together, 
effective  binding  at  both  sites  could  not  occur  without  inducing  strained 
conformations  in  the  molecule. 

Similar  studies  with  compounds  containing  sulfhydryl  groups  have  clearly 
shown  a  chemical  difference  between  the  muscarinic  and  nicotinic  receptor 
sites.  This  could  be  most  important  for  the  future  design  of  highly  specific 
agents  and  muscarinic  agents  may  prove  to  be  extremely  important  pharmacological 
tools  to  study  cholinergic  receptors.   Thus,  the  synthesis  and  testing  of  very 
specialized  compounds  contributes  information  about  the  structure  and  function 
of  cell  membranes  at  the  molecular  level  which  in  turn  provides  a  basis  for 
the  synthesis  of  even  more  highly  specialized  compounds  for  the  treatment  and 
diagnosis  of  neurological  disorders. 

Nerve  Membrane 

The  production  of  action  potentials  (nerve  impulses)  in  nerve  fibers 
can  now  be  interpreted  as  being  due  to  a  specific  increase  in  the  permeability 
of  the  nerve  membrane  to  sodium  and  potassium.   One  team  of  investigators  has 
studied  this  mechanism  through  the  effects  of  a  number  of  toxins  and  drugs. 
It  was  found  that  tetrodotoxin  (TTX),  the  puffer  fish  poison,  produced  a  great 
increase  in  the  permeability  of  the  nerve  membrane  to  sodium.   The  TTX  became 
bound  to  the  inner  surface  of  the  nerve  membrane.   By  measuring  the  number 
of  TTX  molecules  so  bound,  it  was  possible  to  estimate  that  there  were  I3 
channels  per  square  micron  of  nerve  membrane  through  which  sodium  could  pass. 

Batrachotoxin  (BTX),  from  the  Colombian  arrow  poison  frog,  caused  a 
marked  increase  in  the  permeability  of  the  nerve  membrane  to  sodium  regardless 
of  whether  the  toxin  was  on  the  inside  or  the  outside  of  the  membrane.         ( 
However,  BTX  exerted  no  effect  on  the  membrane  potential  when  sodium  was 
absent  from  the  perfusion  media  on  both  the  outside  and  the  inside  of  the      , 
membrane.   It  was  concluded  that  BTX  specifically  increased  the  resting  sodium  . 
permeability.   The  ability  of  the  nerve  membrane  to  undergo  transient  sodium 
conductance  increase  upon  stimulation  was  not  affected  provided  that  the  membrane 
potential  was  restored  with  a  polarizing  current.   It  was  concluded  that  there 
was  no  need  to  assime  separate  resting  and  active  sodiim  channels  in  the 
nerve  membrane.  BTX  also  opens  the  channels  that  permit  both  sodium  and       I 
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lithium  to  penetrate  the  nerve  membrane  under  resting  conditions.   TTX  inhibits 
BTX  action.   Procaine  also  protects  against  BTX,  hut  by  specifically  preventing 
BTK  from  binding  to  the  receptors  (macromolecules)  at  the  target  site  in  the 
membrane.  Therefore,  procaine,  as  well  as  TTX,  may  serve  as  an  excellent  tool 
for  the  isolation  of  the  BTX  receptors  which  may  be  very  important  in  the 
neux-opharmacology  of  other  toxins  and  drugs. 

In  studying  the  action  of  local  anesthetics  on  nerves,  some  investigators 
fail  to  consider  the  site  of  action  in  the  nerve  membrane.   Thus,  derivatives 
of  lidocaine  were  applied  to  either  the  outside  or  the  inside  of  nerve  fibers - 
All  of  them  were  much  more  effective  in  blocking  the  sodium  and  potassium 
channels  from  the  inside  than  from  the  outside.   Therefore,  it  was  concluded 
that  these  local  anesthetics  penetrate  the  nerve  membrane  in  the  molecular, 
uncharged  form,  but  block  the  nerve  impulse  from  the  inside  in  the  charged, 
cat ionic  form. 

In  the  case  of  barbiturates,  the  uncharged  molecular  form  apparently 
is  responsible  for  blocking  the  nerve  impulse  and  the  site  of  action  seems  to 
be  inside  the  nerve  membrane.   Moirphine  was  found  to  exert  a  potent  local 
anesthetic  action  ■when  applied  to  the  inside  of  the  membrane  even  though  the 
membrane  potential  was  not  appreciably  affected.   It  was  known  that  nicotine 
had  no  effect  on  nerve  conduction  when  applied  externally.   However,  it  was 
found  to  be  a  very  effective  blocking  agent  when  applied  inside.  This  shows 
that  it  cannot  penetrate  the  nerve  membrane  and  that  its  receptor  is  on  the 
inside  of  the  membrane.   It  remains  to  be  determined  whether  this  receptor 
is  the  same  as  that  for  nicotine  which  has  been  localized  in  the  postsynaptic 
membrane . 

These  represent  only  a  few  of  more  than  50  compounds  that  have  been 
studied  on  this  project.   The  results  clearly  are  very  important,  not  only  to 
an  understanding  of  the  structure  and  function  of  the  nerve  membrane,  but 
ultimately  to  the  prevention  and  treatment  of  drug  addiction  and  neurological 
and  mental  disorders. 

Another  laboratory  has  also  been  studying  the  molecular  structure  and 
chemical  composition  of  tetrodotoxin  (TTX),  which  is  presently  vised,   in  the 
Far  East  to  alleviate  the  excruciating  pain  of  terminal  cancer  patients. 
It  is  among  the  most  potent  local  anesthetics  known  but  its  clinical 
usefulness  is  limited  by  its  toxicity  and  its  tendency  to  diffuse  rapidly 
away  from  the  site  of  application.  With  highly  sophisticated  techniques  of 
organic  chemistry,  promising  steps  have  been  made  in  changing  the  chemical 
composition  and  structure  of  the  TTX  molecule  to  retain  the  potent  local 
anesthetic  action,  but  eliminate  the  undesirable  characteristics. 

In  addition  to  the  extremely  important  practical  aspects  of  this  research, 
TTX  is  one  of  the  most  powerful  chemical  tools  for  investigation  of  the 
fundamental  mechanisms  of  nerve  impulse  generation  and  transmission.   Super- 
ficially, the  action  of  TTX  resembles  that  of  local  anesthetics  such  as 
cocaine  and  procaine  in  that  it  blocks  the  peripheral  nerve  and  muscle 
conduction,  as  well  as  the  central  nervous  system,  without  altering  the 
resting  potential  of  the  nerve.  At  the  molecular  level,  however,  the  action 
of  TTX  differs  strikingly  from  that  of  other  local  anesthetics.  The  minimum 
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effective  dose  is  only  l/l6o,000  that  of  cocaine.   While  procaine  and  similar 
agents  profoimdly  affect  the  conductance  of  both  sodiiim  and  potassium  ions, 
TTX  blocks  only,  the  sodium  current.   Recent  studies  by  other  investigators 
indicate  that  TTX  does  not  affect  the  kinetics  of  the  sodium  or  potassium 
current  whereas  procaine  delays  the  maximum  in  the  sodium  current  and 
delays  the  rise  in  the  potassium  current.   Procaine  is  equally  effective 
when  applied  to  the  external  or  the  internal  surface  of  the  nerve  membrane, 
but  TTX  has  no  effect  when  applied  internally.   TTX  does  not  block  the 
acetylcholine- induced  sodium  conductance  increase  at  the  nerve  synapses. 
Therefore,  it  is  possible  to  separate  the  study  of  nerve  impulse  generation 
and  conductance  along  the  axon  from  the  study  of  impulse  transmission  across 
synapses  by  comparing  the  action  of  TTX  with  the  action  of  curare,  for 
example,  which  prevents  nerve  conduction  across  synapses. 

These  organic  chemists  have  synthesized  numerous  derivatives  and 
intermediates  of  TTX.   One  approach  began  with  shikimic  acid,  a  readily 
available  natural  product  which  there  is  reason  to  expect  can  be  converted 
to  active  TIX  derivatives.  The  investigators  have  been  fortunate  in 
obtaining  200  milligrams  (l/l50  oz)  of  the  rare  natural  TTX  from  Japan. 
They  are  learning  a  highly  sensitive  technique  for  assaying  TTX  activity 
although  the  essential,  close  collaboration  with  several  neurophysiologists 
will  continue.  The  derivatives  of  TTX  which  have  been  prepared  without 
both  a  two-thirds  ortho  ester  moiety  and  a  guanidinium  moiety  are  almost 
completely  devoid  of  activity.   Therefore,  it  seems  that  these  two  parts 
of  the  molecule  are  essential.  Attempts  are  now  being  made  to  incorporate 
a  paramagnetic  nitroxide  spin-label  and  a  fluorescent  probe  into  an  active 
derivative  to  make  spectroscopic  studies  of  the  molecular  structure  of  TTX 
as  the  molecule  "sits"  on  the  nerve.  Such  studies  will  provide  crucial 
infomation  about  the  most  detailed  structure  of  the  nerve  membrane  and  the 
mechanisms  by  which  neuroactive  drugs  function 

Nerve  Growth  Factor 

The  nerve  growth  factor  (NGF),  a  protein  isolated  from  the  submaxillary 
gland  of  mice,  is  capable  of  intensely  stimulating  the  growth  and  division  of 
certain  nerve  cells  such  as  the  sensory  cells  of  chick  embryos,  the  sympathetic 
ganglion  cells  of  mammals,  and  certain  catecholamine-containing  neurons  of 
the  central  nervous  system.   Specific  antiserum  to  NGF  administered  to  newborn 
mammals  produces  dramatic  cytotoxic  effects  in  sympathetic  nerve  cells  leading 
to  the  loss  In  certain  ganglia  of  over  95?^  of  developing  neurons.   These 
animals  develop  normally  in  other  respects,  but  show  a  striking  decrease  of 
norepinephrine  in  their  peripheral  organs.  The  process  has  been  termed 
" immunosympathectcmy . " 

Current  research  in  this  area  is  concerned  with  the  detailed  cellular 
and  biochemical  mechanism  of  action  of  NGF,  the  chemical  and  physicochemical 
characterization  of  NGF,  and  further  delineation  of  its  various  biological 
actions.   For  example,  the  administration  of  purified  NGF  into  both  newborn 
and  adult  mice  for  a  period  of  five  days  results  in  striking  increases  in  the 
wet  weight  of  sympathetic  ganglia.   In  newborn  animals  the  increase  in 
volume  is  4-5  fold  and  the  number  of  neurons  is  doubled.   In  adults  the  wet 
weight  of  sympathetic  ganglia  is  doubled,  body  weight  is  unaffected,  and  in 
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neither  case  are  glial  or  satellite  cells  affected.  The  extraordinary 
production  of  neurofilaments  and  neurotubules  appears  to  be  the  most 
characteristic  featur'e.   Electron  micrographs  reveal  that  the  neurons  are 
greatly  enlarged  and  alterations  are  obvious  in  most  cell  components  such  as 
the  nucleoli,  Golgi  complex;,  and  endoplasmic  reticulum. 

The  administration  of  NGF  antisera  to  adult  mice  results  in  a  marked 
volume  reduction  of  sympathetic  chain  ganglia,  primarily  because  of  neuronal 
atrophy.  A  severe  impairment  of  sympathetic  function  also  occurs  as 
indicated  by  a  marked  decrease  of  catecholamine  uptake  and  content  in 
peripheral  organs.   However,  in  marked  contrast  to  the  newborn  animal,  a 
gradual  and  progressive  recovery  of  sympathetic  function  occurs  within 
a  few  weeks  and  nerve  cells  tend  to  regain  their  normal  appearance. 

The  chemistry  of  NGF  and  the  relation  of  the  chemistiy  to  biological 
activity  is  rather  complex,  in  part  because  the  method  of  isolation 
significantly  affects  the  characteristics  of  the  material  obtained.  However, 
it  is  certain  that  WGF  protein  consists  of  a  number  of  subunits  (polypeptide- 
chains)  which  reversibly  combine.   Sequencing  of  the  amino  acids  is  underway 
and  the  activity  of  various  fractions  continue  to  be  monitored  by  their 
effects  on  a  variety  of  tissue  culture  preparations.   The  mode  of  action  of 
NGF  at  the  molecular  level  has  yet  to  be  elucidated. 
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COMMIMICATIVE  SCIENCES 

In  the  current  age  of  communication  explosion,  all  of  us  must  be  subjected 
to  a  communication  gap.   Information  is  brought  to  the  human  being  in  many  ways. 
Through  the  sense  modalities  and  through  the  various  media,  such  as  television 
and  the  computerized  library,  we  are  rapidly  moving  into  a  greater  use  of 
electronics.   The  National  Institute  of  Neurological  Diseases  and  Stroke  has 
been  interested  in  the  analyses  of  language  and  the  social  aspects  of  communi- 
cation networks  as  they  involve  people  and  particularly  in  the  disease  and 
disorders  that  impair  communication  and  widen  the  communication  gaps.   Devel- 
opment in  humans  is  closely  related  to  learning  opportunity.   Language  is 
more  than  the  use   of  words  since  psychological  meanings  attach  themselves  to 
words.   The  current  year  has  been  marked  with  many  advances  in  the  several 
sciences  supporting  our  knowledge  of  communication. 

Sensory  Process 

Several  fundamental  discoveries  were  made  in  the  area  of  sensory  processes. 
By  modifying  the  classical  experimental  procedures  of  Hart line,  one  group  of 
researchers  showed  that  the  dynamic  range  of  each  single  ommatidium  of  the 
Limulus  lateral  eye  extends  over  10  log  units  of  light  intensity.   This  is 
greater  by  5  log  units  than  the  range  found  in  classical  experiments.   In  the 
modified  procedure,  the  eye  is  not  excised,  but  left  intact  with  an  intact 
blood  supply.   The  optic  nerve  is  approached  through  an  opening  in  the 
Limulus  carapace.  The  discovery  that  one  receptor  unit  can  cover  a  range  of 
10  log  units  of  light  intensity  should  have  considerable  effect  on  future 
research  on  receptor  organs.  For  instance,  the  question  of  how  the  auditory 
receptor  organs  can  cover  the  psych ophysically  determined  range  of  over  10  log 
units  of  intensity  has  been  one  of  the  most  intriguing  questions  of  auditory 
physiology.   In  this  context  the  intensity  of  auditory  central  masking  deter- 
mined on  the  project  closely  resembles  the  visual  intensity  c\irves  of  the 
Limulus.  The  lower  section  of  the  curves  coincides  with  the  well  known 
intensity  characteristics  of  the  8th  nerve  units.  Another  discovery  of 
consequence  concerns  incremental  responses  of  cochlear-nucleus  units  of  gerbils 
"Which  have  essentially  the  same  characteristics  as  the  8th  nerve  units.   In 
psychophysiological  analysis,  the  previous  established  linear  relationship 
between  central  masking  and  single  unit  responses  of  the  8th  nerve,  ventral 
cochlear  nucleus,  and  medial  superior  olive  has  been  further  validated  by 
means  of  psychophysiological  comparisons  in  the  intensity,  frequency,  and 
time  domains.  There  is  hardly  any  doubt  that  the  relationship  holds  up  to 
about  Go   dB  of  sound  pressure  level  (SPL)  for  transient  responses  and  up  to 
85  dB  for  steady  state  responses.  The  validation  of  the  relationship  leads 
to  some  fundamental  conclusions  with  respect  to  the  functioning  of  the 
auditory  system. 

Auditory  Systems 

One  group  of  investigators  of  the  auditory  system  developed  techniques 
to  make  possible  velocity  measurements  with  radioactive  sources  placed  in  two 
different  locations.  This  will  enable  them  to  study  the  mechanical  character- 
istics of  various  parts  of  the  middle  and  inner  ear  in  a  more  systematic  way 
than  as  hitherto  been  possible.  They  devised  methods  for  calibrating  a  small 
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(200  ijon  diameter)  piezo-electric  pressure  probe  which  may  enable  them  to 
measure  directly  the  distribution  of  sound  press-ure  in  the  cochlear  spaces 
during  acoustic  stimulation.  A  study  of  the  localization  of  single  units 
with  specific  response  characteristics  within  the  various  subdivisions  of  the 
cochlear  nucleus  has  been  completed.  The  physiological  results  are  being 
correlated  with  the  anatomical  data  using  a  new  atlas  of  the  nucleus. 

Another  group  is  working  on  direct  measurements  of  force  transformation 
in  the  middle  ear.   The  necessary  instrumentation  is  being  modified  for 
applying  laser  interferometry  and  time  averaged  holography  to  the  measurement 
of  basilar  membrane  displacements.   They  have  demonstrated  that  the  defects 
of  the  tympanic  membrane  may  be  surgically  repaired^  fascia  grafts  being 
usually  employed  for  this  purpose.   Postoperative  results  are  often  quite 
satisfactory,  i.e.,  auditory  thresholds  may  be  restored  to  within  10  d3  of 
their  normal  values. 

Masking 

Perceptual  masking  refers  to  the  increased  difficulty  in  understanding 
speech  that  occurs  when  background  sounds  are  complex  and  Include  competing 
speech.  A  group  of  researchers  studied  listening  conditions  that  may  affect 
the  magnitude  of  perceptual  masking  such  as  (l)  monaural  vs  binaural; 
(2)  number  of  competing  speech  trains;  (3)  nature  of  primary  message,  i.e., 
words,  sentence  corinected  discourse;  (k)   overall  intensity  of  the  acoustic 
complex;  (5)  acoustic,  linguistic  and  semantic  similarities  between  primary 
message  and  its  competition  quality  of  reproduction  system;  i.e.,  wearable 
hearing  aid  vs  high  fidelity  system  and;  (6)  state  of  auditory  system,  normal 
vs  impaired.   The  first  study  sought  to  establish  the  magnitude  of  perceptual 
masking  in  the  elderly  and  to  date  has  completed  only  the  part  on  women. 
Masked  spondee  thresholds  were  measinred  during  ^l-  listening  modes  (homophasic, 
antiphasic,  parallel  time  delay,  and  opposed  time  delay)  in  the  presence  of  one 
to  a  combination  of  three  masking  stimuli  presented  at  80d3  SPL.   Two  groups 
were  tested  consisting  of  ten  young  adults  with  normal  hearing  and  23  women 
between  70  and  85  years  old  who  had  good  hearing  for  their  age.   The  young 
ad-ults  exhibited  essentially  the  usual  pattern  of  perceptual  masking, 
achieving  about  ij-  dB  in  the  transition  from  any  single  masking  stimixlus  to 
a  background  of  one  talker  plus  noise  and  increasing  to  about  8  dB  when  the 
competition  consisted  of  two  talkers.   The  elderly  women  differed  in  that 
the  first  step  in  perceptual  masking  occurred  when  the  competition  was  a 
single  talker.  Adding  the  noise  did  not  increase  perceptiml  masking 
significantly.   However,  the  second  stage  of  masking,  now  9  dB  in  all, 
appeared  when  the  second  talker  was  added  to  the  background.  A  further 
observation  was  that  the  elderly  women  had  slightly  poorer  thresholds 
throughout  than  did  the  younger  group. 

Another  group  of  researchers  investigated  noise  induced  deafness.   They 
found  that  binaural,  detection  under  certain  signal  masker  configurations  leads 
to  the  well  documented  masking  level  difference.   The  phenomenon  is  used  to 
examine  how  well  waveform  details  and  tuning  information  are  preserved  in  the 
sensorineural  hearing  loss  listener.  The  evidence  thus  far  leaves  unclear  how 
well  the  auditory  system  afflicted  with  sensorineural  hearing  loss  preserves 
such  information.   Binaural  hearing  aids  have  been  of  questionable  value. 
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but  then  their  design  may  not  have  permitted  a  listener  with  a  bilaterally 
iznmatched  auditory  system  to  deal  with  a  complex  stimulus  in  a  way  leading 
to  binaural  advantage.  A  binaural  aid  with  multiple  filters  of  adjustable 
gain  that  varies  in  such  a  way  that  a  centered  image  is  maintained  might 
lead  to  a  definite  improvement.   Tiiis  can  be  examined  by  investigating 
detection  and  discrimination  of  those  complexes  in  narrow  bands  of  noise. 
Part  of  the  work  now  being  undertaken  is  to  investigate  the  effect  of 
"comb"  filtering  of  the  speech  signal,  placing  one  set  of  speech  bands  in 
one  ear  of  the  listener  with  noise- induced  deafness  and  the  alternate  set 
of  frequency'"  bands  into  the  other  ear  of  the  listener.   This  provides  the 
listener  with  the  entire  speech  spectrum,  but  with  gaps  in  the  spectra 
within  each  ear;  the  notion  being  that  the  ear  with  sensorineural  defects 
suffers  from  a  "spread  of  masking"  greater  than  normal  and  that  the  speech 
signal  tends  in  such  ears  to  induce  self -masking.   This  self -masking  may 
possibly  be  reduced  by  the  above  mentioned  filtering  procedure. 

Cochlear  Mechanisms 

Functional  and  histological  observations  were  made  by  a  group  of 
investigators  on  the  postnatal  development  of  the  inner  ear  in  a  series  of 
176  kittens  of  known  age,  from  newborn  to  90  days  old.   Observations  with 
light  microscopy  showed  that  at  birth  the  kittens  exhibited  full  development 
of  the  maculae  of  utriculus  and  sacculus,  cristae  of  semicircular  canals, 
and  nexorons  of  Scarpa's  ganglion.   On  the  other  hand  the  newborn  kitten 
exhibits  an  immature  cochlea  which  develops  progressively  to  full  raatijration 
in  about  25  days.   Changes  in  shape  and  dimensions  of  sensory  cells  and  sup- 
porting cells  in  the  organ  of  Corti  progress  from  base  to  apex.   Observations 
on  the  stria  vascularis  with  the  electron  microscope  showed  a  progressive 
development  to  maturity  in  about  25  days.  All  cells  exhibit  changes  in 
ultrastructure .  The  most  striking  changes  occur  in  the  basal  cells.  The 
postnatal  development  of  cochlear  function  parallels  the  histological 
maturation.  The  endocochlear  potential  (EP)  was  measured  in  19^  ears.  At 
birth  EP  was  +6.5  mV  and  increased  linearly  to  the  adult  value  (+82.0  mV) 
in  28  days.   The  responses  to  sound  stimuli  (cochlear  microphonics,  action 
potential  and  summating  potential)  recorded  with  a  round  window  electrode 
are  first  noticed  in  kittens  about  five  days  old.   The  high  frequency 
response  develops  first  and  parallels  the  morphological  progressive  maturation 
from  base  to  apex.   The  magnitude  of  the  cochlear  potentials  reaches  the 
adult  value  at  about  the  25th  postnatal  day. 

Another  group  of  investigators  are  attempting  to  understand  the 
properties  of  generation  of  the  various  nonlinear  distortion  processes  in 
the  cochlea,  particularly  as  they  are  manifested  in  cochlear  microphonic 
(cm)  components.   They  also  wish  to  describe  the  function  of  CM  in  the 
cochlear  transduction  process.   The  two  goals  are  related  by  the  use  of 
hair-cell  generated  low  level  CM  distortion  components  in  an  attempt  to 
obtain  correlations  between  CM  and  single  unit  responses  in  the  8th  cranial 
nerve.   Ideally,  one  would  wish  to  obtain  correlations  between  neural 
responses  from  a  given  unit  and  CM  responses  from  only  those  hair  cells  that 
are  innervated  by  that  unit.   This  is  not  feasible  in  practice  and  thus 
they  aim  to  understand  the  relationship  between  the  gross  CM  response  and 
the  output  of  a  very  limited  number  of  hair  cells .   They  have  built  an 
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electrical  analog  of  the  cochlea,  a  ten  section  transmission  line  circuit 
that  is  designed  to  model  the  electro- anatomical  properties  of  the  inner  ear 
as  opposed  to  the  customarily  modeled  hydrodynamic  aspect  of  cochlear 
function-   Initial  measurements  on  the  model  revealed  som.e  unsuspected 
properties  of  electrical  current  spread  in  the  cochlear  network   The  second 
attack  on  the  CM  identification  problem  is  to  artificially  restrict  CM 
producing  regions  of  the  cochlea.   They  have  sho'tvii  latency  of  action 
potentials  in  kanamycin  intoxicated  cochleas  vheree,s  in  a  normal  cochlea  the 
outer  hair  cells  dominate  the  CM  production. 

Another  group  studying  the  hicchemistry  of  prominent  structures  of  the 
cochlea  utilizing  temporal  hones  of  guinea  pigs  sampled  hy  quick  freezing 
methods  discovered  the  existence  of  a  P-creatine  gradient  in  the  organ  of 
Corti.   The  slope  of  the  gradient  rises  in  the  apical  direction  and  is 
opposite  to  the  well  knoi^m  glycogen  gradient.   In  contrast  to  P-creatine 
and  glycogen,  ATP  is  evenly  distributed  throughout  the  organ  of  Corti. 
The  physiological  implications  of  these  biochemical  findings  have  not  been 
ascertained.   It  is  conceivable  that  the  relatively  high  P-creatine  reserve 
is  essential  for  optimal  sound  transduction  in  the  lower  cochlear  turns 
where  tones  of  high  frequency  are  transduced.   The  increase  of  ion  conductivity 
and  leakage  diiring  peaks  of  functional  activity  is  probably  much  greater  in 
the  lower  than  in  the  upper  turns.   This  basic  information  about  the  profiles 
of  ATP  and  P-creatine  proved  useful  in  a  study  of  the  mechanism  of  salicylate 
ototoxicity  from,  aspirin  poisoning  during  a  prolonged  treatment  of  rheumatic 
fever  with  salicylates. 

Inner  Ear 

In  a  study  of  the  structure  and  function  of  the  inner  ear  one  :'  '^esti- 
gator  concentrated  on  the  auditory  receptor  organ  of  the  chicken.   It  was 
of  critical  importance  to  determine  if  the  unusua,l  sensory  cell  and 
innervation  pattern  discovered  in  the  pigeon  was  peculiar  to  the  pigeon  or 
if  it  was  present  in  other  birds-   Tall  and  short  hair  cells  are  present  on 
the  chicken's  basilar  membrane  similar  to  those  of  the  pigeon.   However,  the 
short  hair  cells  are  found  only  on  the  free  portion  of  the  basilar  membrane. 
The  very  large  efferent  nerve  endings  synapse  only  on  the  short  hair  cells. 
Thus  it  has  been  shown  that  the  two  different  kinds  of  hair  cells  with  their 
special  innervation  was  not  a  peculiarity  of  the  pigeon. 

Another  group  investigating  the  dynamics  of  inner  ear  fluids  'vras  able 
to  take  motion  pictures  of  the  basilar  membrane  capillaries  showing  that 
drugs  known  to  produce  a  temporarj."-  hearing  loss  also  produce  a  temporary 
stoppage  of  blood  flow  through  certain  terminal  capillaries  in  the  basilar 
membrane.   Surface  preparations  indicate  that  there  is  a  toxic  effect  on 
the  endothelial  cells  resulting  in  swelling  and  blockage  of  the  single 
erj'throc;ytes .   The  motion  pictures  were  taken  with  fiber  optics  illumination. 
Histological  study  of  the  capillaries  in  relation  to  the  struct-ure  of  the 
basilar  membrane  also  indicates  the  importance  of  these  tiny  vessels.  Most 
of  the  interest  in  the  basilar  membrane  has  been  concerned  with  its  mechanical 
characteristics  and  the  part  the  membrane  plays  in  the  analysis  of  sound. 
However,  the  structure  in  relation  to  the  spiral  capillary  is  such  that  a 
functional  role  in  fluid  transport  is  indicated.  Aside  from  whatever 
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mechanical  properties  these  different  layers  may  impart  to  the  basilar 
membrane,  the  fact  that  there  is  a  single  layer  between  the  tiinnel  and  the 
spiral  capillary  is  significant. 

Hearing  Disorders 

Since  the  mechanism  of  sero'os  fluid  accumulation  in  the  middle  ear  when 
the  eustachian  tube  is  disturbed  has  been  controversial,  one  group  of 
investigators  felt  it  was  important  to  compare  the  morphology  of  the  epithelial 
reaction  following  infection  with  that  of  eustachian  tube  disturbance.  The 
results  were  that  the  secretory  cell  begins  to  accumulate  dark  granules  of 
enormous  size  in  contrast  to  what  was  found  in  the  case  of  experimental 
serous  otitis.  A  high  level  of  acid  phosphatase  is  known  to  be  present  in 
nasal  secretion,  providing  protection  for  the  nose.  These  granules  are 
believed  to  contain  lysergic  enzymes  needed  to  combat  the  invading  organisms. 
To  document  this  notion,  extensive  acid  phosphatase  enzyme  histochemistry 
with  noi-mal  and  infected  middle  ear  mucosa  is  going  forward.  Another 
remarkable  feature  was  ciliogenesis  in  which  numerous  non-ciliated  cells 
begin  to  develop  cilia.  This  whs  interpreted  as  an  expression  of  a  self- 
defense  mechanism  of  the  middle  ear  in  an  effort  to  remove  unwanted  exudates 
and  cell  debris.  Dystrophic  calcification  which  starts  in  the  hypotrophied 
connective  tissue  in  the  later  stages  of  infection  appears  to  be  related  to 
the  dead  bacteria  in  some  cases.  The  dead  bacteria  appear  to  serve  as 
nueleation  centers  for  calcification  and  eventual  ossification. 

Another  research  group,  in  an  attempt  to  determine  susceptibility  to 
hearing  loss,  confirmed  the  report  by  Miller  and  Eldgredge  that  hair-cell 
damage  can  be  produced  by  relatively  short  noise  exposures  from  which  full 
audiometric  recovery  occurs.   In  fact,  a  normal  audiometric  threshold  may  be 
found  even  when  examination  reveals  destruction  of  outer  hair  cells  in  an 
entire  turn  of  the  cochlea.   It  is  quite  possible  that  temporary  threshold 
shift  (TTS)  may  be  dependent  on  the  duration  of  the  fatiguing  exposure, 
so  they  plan  to  determine  this  critical  TTS  for  both  15  and  2U0  minute 
exposures . 

Comparative  Hearing 

In  a  comparative  study,  a  group  of  investigators  gave  special  attention 
to  hair-cell  stimulation  because  it  represents  a  critical  stage  in  the  action 
of  sounds  on  the  ear;  the  stage  at  which  the  stimulus  sets  up  the  processes 
in  the  sensory  cells  that  lead  to  nerve  activity.   Also,  a  broad  consideration 
of  vertebrate  ears  shows  that  this  process  varies  widely  in  different  animals 
and  especially  in  the  lower  classes  from  fishes  to  reptiles.   It  was  first 
seen  in  the  turtle  ear  and  later  in  the  ears  of  birds.   In  these  animals  many 
of  the  hair  cells  do  not  lie  on  the  basilar  membrane,  but  on  the  limbus  which 
is  immobile.   Thus,  these  cells  are  not  set  in  motion  in  a  direct  manner 
through  the  action  of  sound.   Yet,  they  have  cilia  with  their  usual  connection 
to  the  tectorial  membrane,  and  they  are  richly  innervated.   It  seems  likely 
that  these  cells  are  stimulated  through  their  tectorial  strands  leading  to 
the  stationary  hair  cells.   The  indirect  stimulation  is  no  doubt  much  weaker 
than  the  direct  form,  but  may  be  of  importance  in  extending  the  dynamic  range 
of  the  ear.   In  the  owl  it  is  found  that  the  stationary  hair  cells  number 


about  3^500  in  a  population  of  12^000  over  one  fourth  of  the  total.  Another 
means  of  extending  the  dynamic  range  of  the  ear  is  found  in  the  existence 
in  some  lizard  ears  of  hair  cells  whose  ciliary  tufts  have  no  visible  connection 
to  the  tectorial  membrane  or  to  sallets.   It  has  been  suggested  that  these 
cells  m8.y  be  stimulated  by  the  "reaction  force"  and  "viscosity"  principles, 
though  no  doubt  at  low  levels  of  efficiency-   Yet,  in  some  ears  these  hair 
cells  greatly  outnumber  the  ones  with  tectorial  connections,  often  by  a 
factor  of  3  to  1. 

The  development  of  behavior  and  vocalization  in  bats,  Eptesicus  and 
Myotis,  was  compared  by  other  investigators.   Eptesicus  does  not  emit  short 
sonar  calls  until  3-5  days  old.   Myotis  emits  sonar  calls  on  the  day  of  birth. 
The  repetition  rate  and  diiration  of  calls  are  related  to  the  infant  bat's 
excitation  state.   Eapid  wing  or  limb  movements  are  associated  with 
relatively  high  rates  of  calling.   Slow  moving  or  stationary  infants  emit 
low  rates.   Mothers  and  infants  communicate  with  ultrasonics.   Infants  and 
adults  respond  to  each  others  calls.   Isolation  calls  are  emitted  by  infants 
separated  from  their  mothers.   These  calls  are  of  longer  duration  (8-86  msec.) 
than  sonar  calls  (3  msec). 

Hearing  in  Infants  and  Young  Children 

In  a  three-fold  effort,  researchers  are  (l)  studying  and  defining  the 
properties  of  the  early  components  of  the  averaged  electroencephalic  responses 
(AEE)  to  sound,  (2)  identifying  and  quantifying  sources  of  variability  in  the 
AER,  and  (3)  attempting  to  adapt  the  AER  to  clinical  audiometry.   This  was 
accomplished  by  extending  relevant  studies  on  the  frequency  spectrum  of  the 
early  components  of  AER,  the  effects  of  attention  to  the  signal,  and  finally 
the  effects  of  masking.   They  found  previously  that  response  amplitude  and 
pattern  clarity  are  not  significantly  affected  by  stimulus  rates  between 
1  and  15  per  second.  Adaptation  appears  to  be  complete  after  about  1,000 
consecutive  stimuli  regardless  of  rate.  The  results  suggest  that  clinically 
256  clicks  can  be  presented  as  high  as  15/sec.,  allowing  definable  responses 
to  be  obtained  in  IJ  seconds.   If  the  same  clarity  of  response  can  be  achieved 
with  short  duration  pure  tones,  rather  detailed  threshold  audiometry  might 
be  accomplished  within  a  reasonable  test  period.   Pure  tones  did  not  elicit 
as  identifiable  responses  as  seen  with  clicks  close  to  voluntary  thresholds. 
In  another  study,  the  relation  between  stimulus  magnitude,  loudness  and  AER 
amplitude  was  also  analyzed.   The  results  were  that  the  peak-to-peak 
amplitudes  of  the  earliest  peaks  approached  a  linear  relation  with  the 
stimulus  magnitude  in  decibels.   This  relation  did  not  appear  for  the  later 
peaks.   Neither  loudness  estimations  nor  AER  amplitude  plotted  in  log  units 
showed  a  predictable  relation  with  stimulus  magnitude  in  decibels.   However, 
AER  amplitude  and  loudness  estimations  plotted  against  each  other  showed  a 
significant  linear  correlation. 

Another  research  team  is  exploring  the  development  of  communication 
skills  in  profoundly  deaf  children  and  is  comparing  their  language  and 
communication  behavior  to  that  of  hearing  children.   Primary  focus  is  on  the 
deaf  child's  manual  conmiunication  skills,  especially  their  simultaneously 
developing  competence  in  the  American  Sign  Language  and  finger  spelled  English. 
Pilot  studies  were  pursued  at  several  schools  in  Ohio,  Michigan,  and  Tennessee. 
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Three  scores  were  derived  from  the  subjects'  performance.   The  percentage  of 
trials  in  which  a  sender  constructed  a  competent  message  provided  a  sending 
score.  A  receiving  score  and  a  communication  accuracy  score  was  computed. 
Early  inspection  of  the  data  shows  that  receiving  scores  were  higher  than 
sending  scores  in  all  three  tasks. 

Temporal  Bones 

One  group  of  investigators  studying  human  temporal  bones  found  that  the 
articular  cartilage  of  the  incudomalleal  joint  consists  of  two  parts.   The 
deeper  cartilage  adjacent  to  the  underlying  bone  exhibits  endochondral 
ossification,  whereas  the  superficial  surface  cartilage  itself  is  lined  by 
a  thin,  refractile  membrane  and  flat,  elongated,  synovial  cells.   This 
synovial  membrane  separates  the  articular  surfaces  from  the  disc  material 
within  the  joint  space.  At  birth,  the  disc  is  represented  by  clusters 
of  primitive  cartilage  cells  located  mainly  in  the  peripheral,  wider 
portion  of  the  joint  space,  and  only  a  small  amount  of  amorphous  material 
is  present  between  the  cartilage  surfaces  of  the  ossicles.   During  the 
first  year  of  life,  inter -articular  amorphous  material  greatly  increases 
in  amount,  so  that  beyond  the  first  two  to  three  years  the  disc  consists 
of  a  combination  of  cell  clusters,  amorphous  material,  and  small  numbers  of 
scattered,  elongated  synovial  cells.   Occasional  smooth  defects  in  the 
surface  cartilage  in  the  early  years  are  repaired  by  the  synovial  type  cells, 
which  seem  to  have  the  ability  to  form  new  s-urface  cartilage.   The  significance 
of  these  normal  findings  becomes  apparent  in  the  type  of  pathological  changes 
seen  with  aging  and  degenerative  arthritis. 

Vestibular  Mechanisms 

A  group  investigating  the  physiological  mechanisms  of  the  vestibular 
and  auditoiy  pathway  utilized  the  discharge  of  single  neurons  responding 
to  natural  stimulation.   The  results  were  that  response  is  approximately 
a  linear  function  of  effective  force,  the  one  nonlinearity  seen  being  a 
small  response  asymmetry.   The  directional  selectivity  of  both  utriculus  and 
sacculus  neurons  are  consistent  with  morphological  polarization  maps  and 
indicate  that  the  otolith  organs  are  mainly  affected  by  shearing  forces. 
There  is  considerable  variation  among  the  neurons  in  their  resting  discharge 
and  sensitivity.   Some,  though  not  all,  of  this  variation  reflects  differences 
between  sacculus  and  utriculus  neurons.   The  mean  resting  discharge  and  mean 
sensitivity  of  utriculus  neurons  are  respectively  79.1  +  5.7  and  46.0  +  3.8 
spikes/sec.   Corresponding  figures  for  sacculus  neurons  are  ^7.0  +  5.7~and 
26.3  +3.0  spikes/sec.   Most  otolith  neurons  are  characterized  by  regular 
discharge  patterns.  A  comparison  with  previous  data  reveals  that  there  are 
proportionately  fewer  irregular  units  among  otolith  neurons  than  among  canal 
neurons . 

Another  group  reported  that  there  is  temporarily  a  complete  loss  of  resting 
electrical  activity  in  both  medial  vestibiiLar  nuclei  (MW)  after  unilateral 
labyrinthectomy.   The  regeneration  of  activity  of  the  MW  was  observed  one  to 
two  weeks  after  unilateral  labyrinthectomy.   The  driving  force  responsible 
for  this  regenerated  activity  of  the  MVU  does  not  appear  to  be  coming  from 
either  the  cerebellum  or  the  spinal  cord. 
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Speech 

In  a  broad  program  to  understand  processes  whereby  humans  produce  and 
perceive  speech,  a  group  of  researchers  carried  out  studies  concerning 
discrete  linguistic  units  involved  in  speech  and  the  role  played  by  the 
peripheral  system  in  determining  the  inventor^--  of  phonetic  features  used  in 
language.   In  experiments  on  perception  of  natural  speech,  synthetic  speech, 
and  speechlike  sounds,  an  attempt  was  made  to  understand  the  natural  acoustic 
properties  to  which  the  auditory  mechanism  responds.   They  are  also  trying 
to  understand  the  process  of  decoding  segments  and  features  in  other  envi- 
ronments in  which  the  acoustic  attributes  are  modified  and  of  decoding  longer 
utterances,  such  as  sentences,  when  phonological,  syntactic  and  semantic 
constraints  must  be  marked  by  the  listener.  An  analysis  of  the  mechanism  of 
vocal-cord  vibration  has  been  carried  out,  and  has  led  to  a  proposed 
reformulation  of  certain  features  in  the  phonetic  framework.   These  features 
include  two  facets  describing  the  degree  of  glottal  opening  (+  spread  glottis 
and  +  constricted  glottis)  and  two  describing  the  degree  of  vocal-cord 
stiffness  (+  stiff  vocal  cords  and  +  slack  vocal  cords). 

Another  group  of  investigators'  major  emphasis  has  been  the  isolation  of 
the  active  portion  of  an  ant i lymphocyte  serum  discovered  previously.   This 
active  portion  has  been  purified  and  its  efficacy  in  preventing  rejection  of 
skin  transplanted  skin  grafts  has  been  assayed.   It  is  now  in  the  process 
of  being  tested  for  its  efficacy  in  preventing  or  ameliorating  rejection  of 
laryngeal  homotransplants . 

Another  group  is  studying  the  physiology  of  speech  breathing  by  surface 
and  needle  electromyography.   The  first  technique  has  shown  (l)  torso  wall 
muscles  of  normal  speakers  may  contract  continuously  throughout  an  utterance 
irrespective  of  lung  volume  level;  (2)  muscles  th^,t  are  believed  to  be 
inspiratory  in  function  show  the  greatest  muscle  action  potentials  at  high 
lung  volume  levels,  but  they  mas'"  continue  contraction  throughout  a  subjects' 
expiratory  reserve;  and  (3)  muscle  groups  that  are  primarily  expiratory 
in  function  may  begin  contraction  at  very  high  lung  volume  levels  and 
gradually  increase  in  magnitude  of  contraction  as  a  speaker  continues  an 
utterance  throughout  his  vital  capacity. 

Taste 

In  a  comparative  study  of  the  sense  of  taste  a  research  team  determined 
that  vitamin  deficiencies  carried  out  in  rats  showed  marked  alteration  in 
taste  preference  behavior.   Chemoreceptivity  in  three  species  of  freshwater 
snails  was  also  studied.   Methods  for  testing  were  developed  and  the  character 
of  attractants  established.  Animal  work  on  the  effect  of  iron  and  protein 
deficiency  on  taste  was  initiated  as  a  possible  use  to  identify  under-nutrition 
evaluation.  The  characteristics  of  percutaneous  absorption  of  taste 
stimulants  was  also  investigated  in  blackbirds.   The  study  demonstrated  that 
the  phenomena  does  occior  in  vivo  and  that  it  can  be  modified  by  solvents 
and  penetrant  concentration. 

Another  group  investigating  mechanisms  of  taste  function  determined 
that  binding  (attachment)  of  taste  stimuli  to  suspensions  of  bovine  taste 
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papillae  can  be  directly  measirred.  Sucrose  is  known  to  be  a  taste  stimuliis  in 
bovines.  Suspensions  of  circum-vallate  and  fungiform  papillae  containing  taste 
buds  bind  more  l^C-labeled  sucrose  than  do  those  derived  from  control  (fili- 
form) papillae  which  are  devoid  of  taste  buds. 

Olfaction 

A  research  group  studying  olfaction  in  the  rat,  rabbit,  guinea  pig, 
and  opossum  found  that  the  projection  of  the  accessory  (vomeronasal) 
oLfactory  bulb  in  the  opossum  would  permit  re-evalimtion  of  the  classical 
study  of  the  arrangement  of  the  amygdaloid  nuclei  done  on  the  opossum  by 
Johnston  in  the  early  twenties.   Including  the  material  on  the  opossum 
would  also  permit  a  more  uniform  treatment  of  the  comparative  data.   These 
researchers  found  that  the  cortical  amygdaloid  nucleus  is  a  central  end 
station  for  vomeronasal  organ  through  the  accessory  olfactory  bulb.   That 
is  to  say,  the  cortical  amygdaloid  nucleus  now  appears  to  be  the  primary 
cortical  area  concerned  with  the  vomeronasal  sensory  system. 

Another  group  studying  the  relation  of  neioral  responses  to  odor  proper- 
ties in  order  to  discover  and  characterize  relationships  between  olfactory 
receptory  (primary  neural)  responses,  and  other  responses,  (physico- 
chemical  variable,  etc.)  made  intercellular  recordings  from  receptors  in  the 
catfish  and  tried  to  quantify  experimental  removal  of  olfactory  cilia. 
Olfactory  or  vomeronasal  nerves  were  sectioned  in  box-turtles  with  the 
expectation  that  subsequent  retrograde  degeneration  would  result  in  prepara- 
tions with  only  olfactory  or  vomeronasal  sensory  epithelium  exposed  in  the 
nose. 

Touch 

One  research  team  in  establishing  the  parameters  of  cutaneous  communica- 
tion, has  investigated  the  discriminability  of  finger  patterns.   Brief 
(2  msec.)  square-wave  taps  were  supplied  to  finger  pads  of  nearly  1,000  avail- 
able simple  patterns  consisting,  for  the  most  part  of  single,  double,  or 
triple  stimuli  in  train;  some  made  up  of  single,  some  of  triple  taps.  The 
26  combinations  best  surviving  a  systematic  pair  comparison  experiment  were 
used  in  a  learning  experiment  just  recently  completed.  The  feasibility  of 
the  system  for  communication  purposes  has  clearly  been  demonstrated. 

Tactile  Perception 

Researchers  report  major  accomplishments,  including  the  replication  and 
confirmation  of  earlier  results,  indicating  that  the  right  cerebral  hemi- 
sphere plays  a  special  roll  in  the  tactile  perception  of  space.   The  first 
study  had  shown  that  tactile  perception  of  direction  was  bilaterally  impaired 
in  a  significant  proportion  of  patients  with  disease  of  the  right  hemisphere, 
in  contrast  to  left  hemisphere  diseased  patients  who  showed  only  the  expected 
contralateral  impairment  in  this  function.   A  second  study,  which  overcame 
some  procedural  limitations  of  the  first  one,  provided  full  confirmation  of 
the  earlier  findings.   A  substantial  number  of  patients  with  lesions  of  the 
right  hemisphere  showed  bilateral  impairment  in  the  perception  of  direction 
of  pressure  stimulation  applied  to  the  skin  surface  while  such  impairment 
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with  left  hemisphere  disease  is  quite  imcommon.   Thus^,  it  seems  probable  that 
the  right  hemisphere  plays  a  distinctively  important  role  in  the  mediation  of 
spatial  perception  in  the  tactile,  as  well  as  in  the  visual  and  auditory, 
modalities. 

Aphasia 

A  group  of  investigators  has  an  integrated  program  for  the  study  of 
brain  function  in  relation  to  language  and  higher  related  cortical  functions 
as  seen  primarily  in  aphasia.   Particular  emphasis  is  placed  on  methods  of 
measuring  and  differentiating  the  linguistic  disturbances  of  aphasia  which  have 
hitherto  escaped  objective  testing  techniques.   Differences  in  perceptual  and 
cognitive  functioning  related  to  lesion  localization  are  also  being  studied. 
In  their  psycholinguist ic  studies  they  have  been  concerned  with  the  develop- 
ment of  new  techniques  to  measure  distui'bances  of  syntax  as  a  specific 
feature  of  aphasia. 
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APPENDIX  A 
RESEARCH  GRAM'S  AWARDED  IN  FY  1972  BY  DISORDER  CATEGORY 
(Dollars  in  Thousands) 

DISORDER  CATEGORY  No.    AMOUNT    fo  of  $ 

TOTAL  ALL  DISORDERS        .  1280   $64,194    100.0 

1.   NEUROLOGICAL  DISORDERS 

A.  Neurological  Disorders  of  Early  Life 

B.  Neurological  Disorders  of  Aging 

C.  Cereb?.'ovascular  Disorders 

D.  Epilepsy  and  Related  Paroxysmal 
Disorders 

E.  Sclerosing  Disorders 

F.  Muscular  and  Neuromuscular 

G.  Infectious  Diseases 

H.  Trauma  and  Injury 

J.  Tumors  of  Nervous  System 

M.  Neuroendocrine  Studies 

N.   Neural  Aspects  of  Learning  and 
Behavior 

P.   Nervous  System  Studies  -  150     6,150      9.6 

Normal  Function 

TOTAL  -  NEUROLOGICAL  DISORDERS  938   $45,040     70.2 


190 

$  7,250 

11.3 

55 

3,200 

5.0 

72 

6,;^0 

10,1 

k8 

3,010 

4.7 

62 

3,350 

5.2 

140 

5,650 

8.8 

15 

450 

0.7 

66 

3,800 

5.9 

20 

720 

1.1 

78 

3,210 

5.0 

k2 

1,770 

2.8 
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RESEAECH  GRANTS  AWARDED  IK  FY  1972  BY  DISORDER  CATEGORY  (Contd.) 

(Dollars  in  Thousands) 


DISORDER  CATEGORY 


No.   AMOUNT    io   of  $ 


2.   SENSORY  AND  PERCEPTUAL  DISORDERS 

A.  Disorders  of  Hearing  and 
Equilibrium 

B.  Disorders  of  Speech  and  Other 
Higher  CNS  Functions 

C.  Disorders  of  Other  Senses 

TOTAL  -  SENSORY  &  PERCEPTUAL  DISORDERS 


146   $  7,65^1    11.9 


38 


1,990 


3.1 


135     4,870     7.6 
319    14, 514     22.6 


3 .   MULTI - CATEGORICAL 


19   $  4,560 


7.1 


4.   CONFERENCES 


4   $    80 


0.1 
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ANNUAL  REPORT 
July  1,  1971  through  June  30,  1972 

Extramural  Programs 
Training  Grants  and  Awards  Branch 
National  Institute  of  Neurological  Diseases  and  Stroke 


The  Training  Grants  and  Awards  Branch  has,  as  its  primary  objective,  the 
recruitment  and  specialized  training  of  professional  and  scientific  personnel 
for  careers  in  the  research  and  teaching  aspects  of  the  prevention,  diagnosis, 
and  treatment  of  neurological  and  communicative  impairments.   This  objective 
is  accomplished  by  making  two  general  types  of  award,  training  grants  and 
fellowships.   Included  in  the  training  grants  category  are:   (1)  awards  to 
superior  training  institutions,  (2)  awards  to  institutions  which  wish  to 
develop  programs  or  strengthen  existing  weak  programs,  (3)  Special  Traineeships, 
and  (4)  Teacher-Investigator  Special  Traineeships.  The  latter  two  awards 
are  made  directly  to  individuals.   Included  in  the  fellowships  category  are 
(1)  Postdoctoral  Fellowships,  (2)  Research  Career  Development  Awards,  and 
(3)  Research  Career  Awards,  The  methods  of  applying  for  support  and  the 
review  of  applications  vary  among  the  programs.   Institutions  apply  for 
training  grants  and  developmental  training  grants.   Institutions  also  apply 
for  Research  Career  Development  Awards  on  behalf  of  a  specific  candidate. 
(New  Research  Career  Awards  are  not  being  made.)   Special  Traineeships, 
Teacher-Investigator  Special  Traineeships,  and  Postdoctoral  Fellowships, 
are  awards  made  directly  to  individuals. 

An  important  by-product  of  our  training  activities  is  the  dissemination 
of  research  information  to  persons  in  training  for  careers  in  clinical  service. 
This  is  accomplished  through  the  support  of  teaching  environments  which  in- 
fluence trainees  regardless  of  whether  they  receive  NINDS  support. 

In  FY' 72,  the  President's  budget  requested  $14.3  million  for  training 
grants  and  special  traineeships.  Although  the  appropriation  was  $15,158 
million,  the  apportionment  was  only  $14.3  million,  the  amount  in  the  President's 
budget.   This  provided  $12,380  million  for  graduate  training  grants,  $1,785 
million  for  special  fellowships  and  traineeships,  and  $.135  million  for 
scientific  evaluation.   The  training  grant  and  traineeship  funds  enable  the 
Institute  to  support  217  training  programs  and  to  award  116  Special  Traineeships 
and  13  Teacher-Investigator  Special  Traineeships,   (For  distribution  among 
training  areas,  see  Appendices  A,  B,  and  C.)   The  President's  budget  also 
requested  $2,595  for  the  fellowship  program.  Although  the  appropriation  was 
$2,949  million,  the  apportionment  was  $2,782  million.   The  fellowship  funds 
were  used  to  cont  inue  10  Research  Career  Awards  and  to  support  68  Research 
Career  Development  Awardees  and  118  Postdoctoral  Fellows.   (For  distribution 
among  training  areas,  see  Appendix  D.) 

In  FY' 72,  the  Institute  awarded  training  grants  to  60  Institutions  seeking 
renewal  support  and  to  11  new  institutions.   In  addition,  14  renewal  applica- 
tions and  21  new  applications,  recommended  for  approval,  had  priorities  too 

low  to  fund. 
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The  fourteen  renewal  applications  recommended  for  approval  but  not 
funded  have  already  been  terminated  or  have  been  awarded  phase-out  support. 
Nine  of  these  programs  are  in  neurology  or  the  basic  neurological  sciences 
and  five  are  in  the  communicative  disorders.   In  FY' 69 ,  the  latest  year  for 
which  information  is  available,  these  14  programs  provided  full  support  for 
24  trainees,  partial  support  for  11  trainees,  and  short-term  support  for  20 
trainees.   The  latter  group  of  trainees  are  supported  for  a  two  to  three 
month  period  in  order  to  give  them  exposure  to  neurology  or  the  communicative 
sciences.   The  following  list  identified  the  14  institutions  recommended 
for  renewal  support  but  not  funded  and  it  indicates  the  number  of  trainees 
in  FY' 69  who  received  support  from  the  grant: 


Grant  Number 
TOl  NS  5006-18 
TOl  NS  5049-16A1 
TOl  NS  5201-12A2 
TOl  NS  5206-13A2 
TOl  NS  5208-15A1 
TOl  NS  5270-14 
TOl  NS  5439-10 
TOl  NS  5451-07A1 
TOl  NS  5465-08 
TOl  NS  5467-08A1 
TOl  NS  5490-05 
TOl  NS  5519-07 
TOl  NS  5556-07A1 
TOl  NS  5622-04 


Program  Director  and 
Training  Institution 


Georgetown  University 
Northwestern  University 
University  of  Miami 
Bowman  Gray 

University  of  Maryland 
University  of  California,  S.F. 
Emory  University 
New  England  Medical  Center 
University  of  California,  L.A. 
Wayne  State  University 
Virginia  Commonwealth  University 
Children's  Hospital,  Boston 
University  of  Mississippi 
Johns  Hopkins  University 
TOTAL 


Trainees  Stipended 
Full  Partial  Short-Term 

2 

4      2        2 

1 

3 

13        1 

3      1 


3 

2 
3 


1 
2 


10 


24 


11 


20 
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The  fourteen  renewal  applications  recommended  for  approval  but  not 
funded  have  already  been  terminated  or  have  been  awarded  phase-out  support. 
Nine  of  these  programs  are  in  neurology  or  the  basic  neurological  sciences 
and  five  are  in  the  communicative  disorders.   In  FY' 69,  the  latest  year  for 
which  information  is  available,  these  14  programs  provided  full  support  for 
24  trainees,  partial  support  for  11  trainees,  and  short-term  support  for  20 
trainees.   The  latter  group  of  trainees  are  supported  for  a  two  to  three 
month  period  in  order  to  give  them  exposure  to  neurology  or  the  communicative 
sciences.   The  following  list  identifies  the  14  institutions  recommended  for 
renewal  support  but  not  funded  and  it  indicates  the  number  of  trainees  in 
FY' 69  who  received  support  from  the  grant: 


Grant  Number 
TOl  NS  5006-18 
TOl  NS  5049- 16A1 
TOl  NS  5201-12A2 
TOl  NS  5206- 13A2. 
TOl  NS  5208-15A1 
TOl  NS  5270-14 
TOl  NS  5439-10 
TOl  NS  5451-07A1 
TOl  NS  5465-08 
TOl  NS  5467-08A1 
TOl  NS  5490-05 
TOl  NS  5519-07 
TOl  NS  5556-07A1 
TOl  NS  5622-04 


Program  Director  and 
Training  Institution 


Desmond  O'Doherty 

Georgetown  University 

Benjamin  Boshes 

Northwestern  University 

James  Chandler 

University  of  Miami 

James  Toole 

Bowman  Gray 

Cyrus  Blanchard 

University  of  Maryland 

Robert  Featherstone 

University  of  California,  S.F. 

John  Turner 

Emory  University 

Edward  Rabe 

New  England  Medical  Center 

Eugene  Stern 

University  of  California,  L,A. 

Jan  Beekhuis 

Wayne  State  University 

Gary  Suter 

Virginia  Commonwealth  University 

Keasley  Welch 

Children's  Hospital,  Boston 

Godfrey  Arnold 

University  of  Mississippi 

Fred  Hodges 

Johns  Hopkins  University 


Trainees  Stipended 
Full  Partial   Short-Term 

2 

4     2       2 

1 

3 

13       1 

3      1 


3 

2 
3 


10 


1 
2 


TOTAL 


24 


11 


20 
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BRANCH  PERSONNEL 

Of  three  Executive  Secretaries  in  the  Branch,  only  one.  Dr.  Harold 
Fournelle,  Executive  Secretary,  Neurological  Science  Research  Training  A        i 
Coimnittee,  had  the  same  responsibilities  at  the  end  of  the  year  as  he  had  at 
the  beginning. 

The  year  began  with  Dr,  Robert  Bowser  as  the  Executive  Secretary  of  the 
Neurological  Science  Research  Training  B  Conimittee.   Dr.  Bowser  left  the 
program  following  the  November  meeting  of  the  Council  and  his  responsibilities 
were  handled  for  approximately  two  months  by  the  Branch  Chief.   Dr.  George 
Simon,  formerly  Executive  Secretary,  Communicative  Disorders  Program-Project 
Review  Committee,  asstmied  the  responsibility  for  the  "S'  Committee  in 
January  1972. 

Dr.  J.  Buckminster  Ranney,  although  completing  the  whole  year  as  the 
Executive  Secretary  of  the  Communicative  Disorders  Research  Training  Committee, 
assumed  additional  responsibilities  the  latter  part  of  January  when  the 
Training  Committee  and  the  Communicative  Disorders  Program- Project  Review 
Committee  were  combined.   The  new  Committee,  the  Communicative  Disorders 
Review  Committee,  has  responsibility  for  reviewing  both  training  applications 
and  program-project  applications  dealing  with  communication.  Once  program- 
project  applications  are  reviewed,  Dr.  Ranney  has  no  responsibility  for  the 
administration  of  funded  applications.  The  surveillance  and  administration 
of  funded  program-projects  in  the  communicative  disorders  area  are  handled 
by  the  Research  Grants  Branch.  ( 

MANPOWER  EVALUATION  STUDIES 

The  clinical  science  areas  of  NINDS  responsibility  (neurology,  neuro- 
surgery, otolaryngology,  and  audiology  and  speech  pathology)  are  areas  of 
great  impact  in  determining  the  needs  of  the  Institute's  training  activities 
to  meet  program  requirements  in  the  next  decade.   Programs  involved  in  train- 
ing academicians,  teachers,  and  investigators  need  to  be  evaluated  periodically 
and  revised  plans  developed  to  meet  future  requirements.   In  order  to  accomplish 
this,  in  F5f'72  the  Institute  avrarded  four  contracts  to  the  professional 
societies  in  these  program  areas  (American  Neurological  Association,  American 
Association  of  Neurological  Surgeons,  American  Council  on  Otolaryngology, 
and  American  Speech  and  Hearing  Association)  to  enable  them  to  mobilize 
their  efforts  to  assess  health  manpower  education  and  to  determine  the 
training  needs  for  the  decade  of  the  eighties. 

Although  the  contracts  are  for  a  one  year  period,  it  is  expected  that  they 
may  have  to  be  extended  in  order  to  complete  the  studies.  j 

To  coordinate  the  activities  of  the  four  contractors  so  that  there  is 
some  uniformity  in  the  data  being  collected  and  in  order  that  each  group 
can  profit  from  any  unique  approaches  utilized  by  any  of  the  other  groups. 


« 
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Dr.  David  Fairbanks  has  been  retained  as  a  consultant  to  be  involved  in  each 
of  the  four  studies.   The  project  officers  for  the  four  contracts  are: 
Dr„  Murray  Goldstein  for  neurology;  Mrs,  Barbara  Ray  for  neurosurgery; 
Mr.  Bernard  Kroll  for  otolaryngology;  and  Dr.  Raymond  Summers  for  speech 
pathology  and  audiology. 

CHILD  NEUROLOGY  TRAINING 

In  September,  an  Ad  Hoc  Committee  on  Training  in  Child  Neurology  met 
in  Bethesda  to  evaluate  the  status  of  training  in  child  neurology  and  to  make 
recommendations  concerning  NINDS  child  neurology  training  programs.   This 
meeting  was  the  outgrowth  of  the  following  issues  which  concern  child  neurology 
training:   (1)  The  increasing  competition  for  training  grant  funds  which  has 
caused  the  Institute  to  review  the  objectives  and  details  of  each  of  its 
programs;  (2)  Questions  as  to  whether  Special  Traineeship  applications  in 
child  neurology  should  continue  to  receive  special  consideration;  and 
(3)  Questions  about  the  Institute's  policies  governing  training  in  child 
neurology. 

Following  a  detailed  discussion  of  the  issues,  the  Ad  Hoc  Committee 
made  the  following  recommendations  which  would  bring  training  in  child  neurology 
into  line  with  all  other  NINDS  supported  training  programs  in  clinical 
disciplines  other  than  neuroradiology: 

A.  Support  for  trainees  should  be  made  available  in  the  form  of 
stipends  on  child  neurology  training  grants  and  in  adult  neurology 
training  programs  that  have  an  approved  child  neurology  component. 
In  the  latter  instance,  stipends  for  child  neurology  trainees  would 
be  earmarked.   Support  could  be  provided  at  any  level  of  training  and 
for  any  phase  of  training  as  is  done  in  all  other  training  areas. 
The  training  program  should  include  a  year  of  pediatrics  and  three 
years  of  neurology.   The  neurology  training  would  include  a  year  of 
adult  neurology,  a  year  of  child  neurology,  and  a  year  of  other 
activities  as  determined  by  the  program  director. 

B,  Applications  for  Special  Traineeship  support  would  be  appropriate 
for  (1)  trainees  who  drop  out  of  the  training  program  to  attain 
research  training  and  experience  and  (2)  trainees  who  complete  the 
prescribed  training  program  but  want  additional  research  training. 
Special  Traineeship  support  would  be  only  for  research  training  as  is 
done  in  other  program  areas.  To  be  eligible  for  NINDS  Special  Trainee- 
ship  support,  an  applicant  would  have  to  have  three  years  of  appropriate 
post-M.D.  training  and/or  experience.   Child  neurology  Special  Trainee- 
ships  would  compete  for  funding  with  all  other  Special  Traineeship 
applications. 

At  the  November  1971  meeting  of  the  National  Advisory  Neurological  Diseases 
and  Stroke  Council,  these  recommendations  were  carefully  reviewed  and  the 
Council  recommended  that  they  be  adopted  by  the  Institute.   The  Director, 
NINDS,  accepted  the  Council's  recommendation. 
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In  April,  in  order  to  carry  out  the  Council's  recommendation,  question-    " 
naires  were  sent  to  directors  of  16  child  neurology  training  programs  to 
accumulate  information  which  would  be  useful  in  assessing  how  many  trainee 
stipends  should  be  awarded  to  the  program  and  how  they  should  be  phased-in 
over  the  next  four  year  period.   The  program  also  sent  a  memorandum  to  eight 
adult  neurology  training  program  directors  inviting  them  to  submit  supplemental 
applications  for  earmarked  stipends  for  trainees  interested  in  child  neurology. 

Based  on  information  submitted  by  the  Program  Directors  and  information    ! 
available  from  our  own  Special  Traineeship  files,  the  Institute  will  phase 
traineeships  onto  the  child  neurology  training  grants  as  direct  Institutional 
support  for  Special  Trainees  terminates  at  the  end  of  their  period  of  profes- 
sional preparation.   It  is  the  Institute's  intention  to  continue  to  support 
all  Special  Trainees  until  their  child  neurology  training  has  been  completed. 
Such  action  was  considered  essential  because  the  base  stipend  for  Special 
Trainees  is  higher  than  the  stipends  permissible  for  individuals  on  training 
grants . 

NEFRORADIOLOGY  TRAINING 

On  April  25,  an  Ad  Hoc  Committee  on  Training  in  Neuroradiology  met  in 
St.  Louis  to  discuss  support  for  training  in  neuroradiology.   This  meeting 
was  held  because  neuroradiology  was  the  only  discipline  being  given  special 
consideration  in  the  review  of  Special  Traineeship  applications.   It  was 
thought  that  a  discussion  concerning  the  Institute's  objective  regarding 
training  in  this  area  would  be  beneficial  to  the  discipline.  \ 

Individuals  making  up  the  Ad  Hoc  Committee  were:   Dr.  Lucien  Rubinstein, 
Dr.  Richard  Johnson,  Dr.  Mannie  Schechter,  Dr.  Gordon  Potts,  and  Dr.  John 
Mullan.   These  individuals  were  the  Chairmen  of  the  Neurological  Science 
Research  Training  A  and  B  Committees,  two  members  of  the  Committees  representing 
neuroradiology,  and  a  member  of  the  "S'  Committee  representing  neurosurgery. 
In  addition,  invitations  were  extended  to  all  neuroradiology  training  program 
directors  who  planned  to  be  in  St,  Louis  at  that  time.   Those  attending  were 
Dr.  Ernest  Wood,  Columbia  University;  Dr.  Harold  0.  Peterson  and  Dr.  Stephen 
Kieffer,  University  of  Minnesota;  Dr.  Ivan  Kricheff,  New  York  University; 
Dr.  Thomas  Newton,  University  of  California,  San  Francisco;  and  Dr.  Juan 
Taveras ,  Massachusetts  General  Hospital. 

Following  a  discussion  of  alternative  ways  of  supporting  neuroradiology 
training,  the  group  considered  it  advantageous  to  adopt  recommendations  which 
were  generally  similar  to  those  adopted  by  the  Ad  Hoc  Committee  on  Training 
in  Child  Neurology,   The  following  recommendations  will  thus  be  submitted 
to  the  NANDS  Council  in  June  for  its  consideration: 

A,   Support  for  trainees  should  be  made  available  in  the  form  of 
stipends  on  neuroradiology  training  grants  or  in  an  affiliated  neurology 
or  neurosurgery  training  program.   In  the  latter  instance,  stipends 
for  neuroradiology  trainees  would  be  earmarked.   Support  could  be 
provided  at  any  level  of  training  and  for  any  phase  of  training,  as 
is  done  in  other  training  areas.   The  training  program  should  include 
two  years  of  training  in  neuroradiology.   Program  directors  should 
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be  alerted  to  the  possiblity  of  receiving  a  poor  merit  rating  if  the 
training  does  not  provide  for  research  experiences. 

B.   Special  Traineeship  support  would  be  appropriate  for  (1)  trainees 
who  drop  out  of  a  training  program  to  obtain  research  training  and 
experience  and  (2)  trainees  who  complete  the  prescribed  training 
program  but  want  some  very  special  or  unique  training  experiences. 
Special  Traineeship  support  would  be  only  for  research  training  as  is 
done  in  other  program  areas.   To  be  eligible  for  a  Special  Traineeship, 
an  applicant  would  be  required  to  have  three  years  of  appropriate 
post-MoD.  training  and/or  relevant  experience.   Neuroradiology 
Special  Traineeships  would  be  in  competition  with  all  other  Special 
Traineeship  applications, 

FROlSniERS  IN  RESEARCH  AM)  TEACHING  IN  NEURO  SCIENCE 

In  FY' 71,  the  Institute  made  an  award  to  the  Marine  Biological  Laboratory, 
Woods  Hole,  to  advance  training  in  the  neurosciences  for  minority  group 
individuals  at  the  postdoctoral  level  who  are  seeking  research  experiences  in 
order  to  strengthen  their  capacities  as  neuroscience  teachers.   Seven  trainees 
participating  in  the  program  in  its  initial  year  ranged  from  30  to  50  years 
of  age  and  all  had  faculty  appointments »   Two  trainees  were  from  Tuskegee 
Institute  and  one  each  was  from  Delaware  State  College,  Fort  Valley  State 
College,  Spellman  College,  Texas  Southern  University,  and  Virginia  State 
College. 

The  Marine  Biological  Laboratory  considered  this  program  extremely 
successful  and  letters  from  six  participants  expressed  the  great  value  of  the 
program  to  each,  of  them  personally. 

The  MBL,  in  FY' 72,  requested  continued  support  for  the  program  but  for 
ten  trainees  and  for  four  additional  years.   The  application,  recommended 
for  approval,  was  funded. 

Twenty  individuals  expressed  an  interest  in  the  Frontiers  program 
for  the  summer  of  1972.   Of  these,  16  submitted  formal  applications  and  the 
following  individual  were  accepted. 

NAME,  DEGREE,  ACADEMIC  RAMK         DEPARTMENT,  INSTITUTION 

Lawrence  Alfred,  Ph.D.  Biology  Department 

Professor  and  Chairman  Federal  City  College  (Wash.jD.C.) 

Gregory  Anekwe,  Ph.D.  Department  of  Chemistry 

Assistant  Professor  Tuskegee  Institute 

Vernon  Clark,  Ph.D.  Department  of  Biology 

Associate  Professor  North  Carolina  Central  University 

Catherine  Cornwell,  A.B,  Psychology  Department 

Graduate  student  Massachusetts  Institute  of  Technology 
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NAME,  DEGREE,  ACADEMIC  RANK 


Thomas  Ferguson,  Ph.D. 
Professor  and  Chairman 

Donald  Mikulecky,  Ph.D. 
Director 

Lee  Stephens,  Jr.,  Ph.D. 
Professor  of  Biology 

James  Townsel,  Ph.D. 
Associate  Professor 

Gladys  Wheaton,  B.S.       ""  ~ 
Graduate  student 

Charles  Walker,  Ph.D. 

Associate  Professor  of  Physiology 


DEPARTMENT,  INSTITUTION 

Department  of  Biology 
Delaware  State  College 

Division  of  Biophysics 
Meharry  Medical  College 

Department  of  Biology 

California  State  College  (Long  Beach; 

Department  of  Biology 
Virginia  State  College 

Department  of  Neurobiology 
Harvard  University 

Department  of  Physiology  and 

Pharmacology 
Tuskegee  Institute 


It  should  be  noted  that  four  of  these  individuals  (Anekwe ,  Ferguson, 
Townsel,  and  Walker)  participated  in  the  program  in  its  initial  year. 
Following  the  completion  of  the  first  year  of  the  program,  the  participants 
believed  that  the  program  would  be  strengthened  if  it  were  possible  for 
trainees  to  participate  in  the  program  for  a  second  year. 

D.  C.  UNIVERSITY  CONSORTIUM:   Academic  Neurosurgery 

Following  several  meetings  attended  by  members  of  the  Extramural  Programs    I 
staff  and  members  of  the  Consortium  of  Universities,  the  Consortium  submitted 
a  training  grant  application  for  support  for  a  program  to  train  academic 
neurosurgeons.   The  program  would  involve  several  training  facilities  in  the 
Washington  area--the  National  Institutes  of  Health,  the  Bethesda  Naval  Medical 
Center,  Howard  University  Medical  Center,  Georgetown  University  Medical  Center, 
and  George  Washington  University  Medical  Center. 

In  reviewing  the  Consortium's  application,  the  Training  Committee 
identified  the  proposal  as  a  commendable  effort  on  the  part  of  the  institutions 
involved  to  pool  their  talents  and  provide  an  enhanced  quality  of  neurosurgery 

training. 

In  its  review  of  the  application,  the  NANDS  Council  considered  the  idea  of  ^ 
a  consortium  to  be  good  but  it  believed  the  separation  of  one  training  area  from 
another  would  dilute  the  trainee's  experience.   In  addition,  the  Council 
questioned  whether  the  Board  of  Neurosurgery  would  be  supportive  of  a  program 
of  this  nature.   The  Council  recommended  concurrence  with  the  recommendation 
of  the  Training  Committee  but  the  application  was  not  funded  because  of  a 
low  priority. 
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TEACHER- INVESTIGATOR  SPECIAL  TRAINEESHIP  AWARD 

The  Teacher-Investigator  Special  Traineeship  program  aims  to  recruit  and 
prepare  future  teacher-investigators  of  the  highest  caliber  for  academic 
careers  in  disciplines  or  areas  of  the  neurological,  neurosensory,  or 
communicative  disorders.   The  award  is  the  most  competitive  and  prestigious 
training  and  development  award  made  by  the  Institute  to  an  individual. 
Fiscal  Year  1972  was  the  third  year  of  the  Teacher-Investigator  program. 

Seventeen  individuals  submitted  Teacher-Investigator  Special  Traineeship 
applications,  fourteen  in  the  neurological  sciences  and  three  in  areas  of 
communicative  disorders.   After  an  initial  evaluation  of  the  application 
by  the  three  training  committees,  seven  applicants  were  invited  to  Bethesda 
on  February  26  to  be  interviewed  by  an  NINDS  special  Ad  Hoc  interview 
committee  composed  of  the  following  individuals: 

Dr.  Arthur  Benton,  Department  of  Neurology,  University  of  Iowa 
Dr,  Simon  Horenstein,  Department  of  Neurology,  St.  Louis  University 
Dr.  Richard  Johnson,  Department  of  Neurology,  Johns  Hopkins  Hospital 
Dr.  Robert  Katzman,  Department  of  Neurology,  Albert  Einstein  College 

of  Medicine 
Dr.  Edward  Lambert,  Department  of  Physiology,  Mayo  Graduate  School  of 

Medicine 
Dr.  John  Mullan,  Division  of  Neurosurgery,  University  of  Chicago 
Dr.  Walter  Obrist,  School  of  Medicine,  Duke  University 

Although  the  Institute  can  make  up  to  five  Teacher-Investigator  awards 
annually,  the  interview  committee  selected  only  the  following  four  individuals 
to  receive  awards  this  year: 


AWARDEE 


SPONSOR  AND 
INSTITUTION 


DISCIPLINE 


Earl  Zimmerman,  M.D. 


Dr.  Andrew  Frantz 

Associate  Professor  of  Medicine 

Department  of  Medicine 

College  of  Physicians  &  Surgeons 

Columbia  University 

New  York,  New  York 


Neuro- 

endocrinology 


Julian  Hoff,  M.D. 


Charles  B.  Wilson,  M.D. 
Professor  and  Chairman 
Department  of  Neurological  Surgery 
University  of  California,  S.F. 
San  Francisco,  California 


Neurosurgery 
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AWAEDEE 


Marcus  Raichlfe,  M.D. 


SPONSOR  AND 
INSTITUTION 


Robert  P.  Lisak,  M.D. 


Dr.  William  Landau 
Professor  and  Head 
Department  of  Neurology 
Washington  University 
St.  Louis,  Missouri 

Lewis  P.  Rowland,  M.D. 
Professor  and  Chairman 
Department  of  Neurology 
University  of  Pennsylvania 
School  of  Medicine 
Philadelphia,  Pennsylvania 


RESEARCH  CAREER  DEVELOPMENT  AWARD 


DISCIPLINE 


Neurology 


Neuro- 

immuno  logy 


This  is  the  first  year  in  which  Research  Career  Development  Award 
applications  were  initially  reviewed  by  a  study  section  of  the  Division  of 
Research  Grants  and  the  first  year  applications  could  receive  dual  assignments. 

Each  RCDA  application,  following  the  study  section  evaluation,  was  reviewed 
by  the  Training  Subcommittee  of  the  Council.   The  Subcommittee  looked  at 
applications  from  the  point  of  view  of  program  relevancy  and  the  adequacy  of     \ 
initial  review  which,  among  other  things,  includes  assignment  of  the  applica-  i\ 
tion  to  the  most  relevant  study  section.  "' 

In  reviewing  the  applications,  the  Subcommittee  assigned  each  to  an 
'•a',  'B',  or  |C'  group.   The  'A'  applications  had  the  highest  priority  for 
funding,^ the  'B'  applications  were  to  be  funded  only  if  money  was  available      t 
and  the  'C  applications  had  no  opportunity  for  being  funded.  I 

The  Institute's  goal  is  to  award  20  RCDAs  annually  and  this  is  the 
first  year  the  objective  has  been  reached.   The  fact  that  the  award  is  now 
restricted  to  one  five-year  period  with  no  renewal  makes  it  possible  to 
designate  the  number  of  awards  to  be  made  each  year. 

Concerning  annual  increments  for  Research  Career  Development  Awardees, 
this  is  the  third  year  in  which  the  Institute  has  not  provided  for  salary 
increases.   In  instances  where  the  candidate's  salary  is  more  that  the  amount 
awarded,  the  institution  must  supplement  the  award. 

To  compete  for  20  awards  that  were  made  this  year,  the  program  received 
53  applications  of  which  37  were  recommended  for  approval  and  16  for 
disapproval. 


« 


<ij 


10  cc 


NEUROK)G¥:   A  MEDICAL  DISCIPLINE  TAKES  STOCK 

In  1962,  the  Institute  awarded  a  contract  to  evaluate  the  status  of 
training  for  research  and  service  in  the  neurological  sciences.   The  study 
was  carried  out  by  Dr.  Aura  Severinghaus  at  Columbia  University  and  during 
FY' 72  Dr.  Severinghaus'  report  was  printed  (DHEW  Publication  No.  (NIH)  72-175) 
and  copies  sent  to  department  chairmen  and  deans  of  medical  schools  who 
participated  in  the  study.   Copies  of  the  report  were  also  made  available  to 
individuals  who  requested  them  from,  the  Institute, 

APPENDICES 

Following  are  four  appendices  which  show  how  support  for  the  Institute's 
training  programs  is  divided  among  the  various  programs  and  training  areas. 

Appendix  A  is  the  anticipated  number  of  grants  and  the  training 
grant  funds  awarded  for  FY' 72  according  to  the  Institute's  areas  of 
responsibility.   This  is  a  decrease  of  2  awards  over  FY' 71. 

Appendix  B  is  the  anticipated  number  of  Special  Traineeship  Awards 
and  the  amount  for  FY' 72  divided  among  the  Institute's  areas  of  responsibility. 
This  is  a  decrease  of  76  awards  over  FY' 71. 

Appendix  C  is  the  distribution  of  13  Teacher-Investigator  Special 
Traineeships  among  the  Institute's  areas  of  responsibility.   This  is  an 
increase  of  four  awards  over  FY'71v 

Appendix  D  is  the  anticipated  number  and  the  amount  awarded  fcr 
RCAs ,  RCDAs,  and  Postdoctoral  Fellowships  in  FY' 72,  This  is  a  decrease  of 
eight  RCDAs  and  an  increase  of  27  Postdoctoral  Fellowships  over  FY' 71.  Ten 
RCAs  is  a  decrease  of  two  from  FY' 71. 
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APPENDIX  A 

Distribution,  by  Scientific  Fields, 
of  Training  Grants  Awarded  in  FY  1972 


Field 

Audiology 

Cerebrovascular 

Child  Neurology 

Communicative  Disorders 

Neuroanatomy 

Neurobiology 

Neurochemistry 

Neurological  Sciences 

Neurology 

Neuropathology 

Neuropharmacology 

Neurophys  io logy 

Neuroradiology 

Neurosurgery 

Neuro viro logy 

Otolaryngology 

Sensory  Physiology 

Speech  Pathology 

TOTAL 


Number 


Amount 


6 

$  379,300 

2 

119,500 

14 

687,300 

7 

531,500 

4 

174,600 

4 

207,200 

3 

111,500 

5 

305,800 

60 

3,778,500 

13 

563,900 

3 

225,700 

14 

733,500 

10 

,  362,800 

23 

976,600 

1 

35,800 

42 

2,841,800 

3 

130,400 

3 

214,300 

217 

$12,380,000 

April  27,  1972 
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APPENDIX  B 

Distribution,  by  Scientific  Fields, 
of  Special  Traineeships  Awarded  in  FY  1972 

Field  Number  Amount 

$  34,900 

11,800 

32,900 

383,400 
28,500 
33,200 
49,300 
52,500 
86,800 

105,000 
47,500 

168,700 

331,000 
28,600 
20,700 
25,200 
48,000 
32,600 
$1,520,600 
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Audio logy 

3 

Biochemistry 

1 

Cerebrovascular 

2 

Child  Neurology 

32 

Immuno logy 

2 

Neuroanatomy 

3 

Neurobiology 

3 

Neurochemistry 

5 

Neurology 

6 

Neurop  a  tho logy 

7 

Neuropharmaco logy 

4 

Neurophy s  io logy 

13 

Neuroradiology 

23 

Neurosurgery 

2 

Neurovirology 

2 

Otolaryngology 

2 

Sensory  Physiology 

4 

Speech  Pathology 

2 

TOTAL 

116 

April  27, 

1972 

APPENDIX  C 

Distribution,  by  Scientific  Fields, 
of  Teacher-Investigator  Awards  Granted  in  FY  1972 

Field  Number  Amount 

$  42,000 

17,500 

21,500 

17,500 

21,500 

39,000 

39,000 

22,500 

22,500 

21,400 

$264,400 


Cerebrovascular 

2 

Immunology 

1 

Neuroanatomy 

1 

Neurobiology 

1 

Neuroendocrinology 

1 

Neurology 

2 

Neurophysiology 

2 

Neurosurgery 

1 

Neurovirology 

1 

Sensory  Physiology 

1 

TOTAL 

13 

April  27,  1972 
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